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It seems that the measure which has been pending in the Illinois 
legislature to limit the length of freight trains. finally has been 
killed. It originally prohibited the rail- 
ways from running trains of more than 
fifty cars. The roads conducted a vigor- 
ous campaign against this provision, both 
at Springfield and in the newspapers of 
the state. When the labor lobby saw the fifty-car bill could 
not be passed it substituted a measure limiting the length of 
trains to seventy-five cars. This at one time received 78 votes 
in the House, and it looked as if it might be passed; but when 
it came up for third reading it was defeated, 61 to 7. The labor 
lobby has introduced train-limit bills in nineteen states this year; 
and up to date it has been defeated in every state. The hardest 
fight for legislation of this kind was made in Illinois, and the 
final complete defeat of it there is a strong indication that it 
will never be possible to get it passed in another state. 


Train Limit 
Bill 
Defeated 





Station baggage men say that the “kickers” against declaring 
the value of their trunks are very few—as might, perhaps, be 
expected, when one considers that, after 
Insurance all, this declaration is only a reasonable 
of application of the common law, long set- 
tled. If the passenger is well enough im- 
formed about the value of the property in 
his trunk to be able tc make a reasonable estimate without stop- 
ping to calculate, he need be delayed not more than a minute. 
It is the railroad, rather than the passenger, who has cause for 
complaint; for at large stations, where, at best, many passengers 
will be slow, the checkers have had to be provided with consid- 
erable clerical assistance. The Interstate Commerce Commission’s 
declaration about the crime of misstating value appears to have 
been the cause of a good deal of unnecessary comment. Indeed, 
the Washington correspondent of the New York World says that 
he has already been told, at the office of the commission, that.a 
passenger is not bound to declare the full value of his property. 
As in any other form of insurance, he has a right to insure for 
less than full value. Jewelry salesmen say that their trunks, 
often worth several thousand dollars, are regularly insured by 
policies covering all risks, not only on the cars but at hotels and 
all places except the owner’s store. It is not likely that the 
commission or the courts would compel double insurance. Mak- 
ing the value low, as a basis for insurance against loss, is a 
different thing from misstating it for the purpose of securing a 
reduced rate for transportation. The misdemeanor clause in the 
commission’s report had in view, no doubt, such cases as de- 
claring silk to be no more valuable than cotton, so as to secure 
a low freight rate. Freight rates are made higher on valuable 
goods, on the theory that the transportation is worth more to 
the owner; but in the baggage car the railroad is willing to 
carry the rich passenger’s trunk and the poor passenger’s at the 
same rate. If the owner of a trunk containing diamonds de- 
sires to have the carrier assume the large risk of the loss of 
that trunk, he is rightfully required to pay insurance; and if he 
prefers to bear a part of the risk himself, it is only reasonable 
to allow him to do so. 


Baggage 


To write down the value of a piece of baggage and affix a sig- 
nature to the statement need not take over half a minute; and 
not over a minute, even if one of the 


Baggage modern six-figure check numbers be 
Declaration added. But besides brevity there is a 
Stats marked advantage in simplicity; and 

there are degrees of simplicity. The 


blank used by the New York Central is reproduced below, two- 
thirds actual height and width. The only things that detract 
from its simplicity are the printer’s reference line and the two 
oval trade-marks; and if the advertising agent should claim that 
the trade-marks do not at all affect the passenger’s eye or nerves, 
or mind, it would be difficult to dispute him. Examining the 
blanks of two other prominent roads, it will be found that they 
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contain 11 and 17 lines, respectively, while yet they provide for 
no more information than is provided for here. It is natural 
enough to call a matter of.this kind a trifle, hardly worth at- 
tention; but it is to be remembered that in transactions which 
are consummated in a few seconds, apparent trifles often count. 





@ NEW YORK CENTRAL RAILROAD 
WEST SHORE RAILROAD 


DECLARATION OF VALUE 


THE VALUE OF THE PROPERTY COVERED BY CHECKS 








(SIGNED) 





Shipper 











Moreover, this declaration is a part of a contract. The pas- 
senger cannot afford to treat it as a trifle; and if time is to be 
saved it is worth while to keep out of sight everything that 
would tend, unnecessarily, to make him hesitate a second in 
signing the declaration. 





The Morris & Essex forms the eastern end of the Delaware, 
Lackawanna & Western, running from Hoboken on the Hudson 
to Phillipsburg, N. J., and from Denville 
to West End Tunnel, 118 miles. It was 
¢hartered in 1835, and 50 odd miles of 
road opened in 1854, and completed to 
Phillipsburg in 1866. There is $15,000,000 
stock outstanding, and the’ property was leased to the Delaware, 
Lackawanna & Western in 1868, in perpetuity. The lease pro- 
vides that 7 per cent shall be paid on the stock by the Lacka- 
wanna, and that an additional 1 per cent, making 8 per cent in 
all, shall be paid when the gross earnings of the Morris & Essex 
have reached a certain figure. The Delaware, Lackawanna & 
Western owns comparatively little of the outstanding stock, 
most of it being owned by individuals, trust companies and 
estates. The Lackawanna has never paid more than 7 per cent to 
Morris & Essex stockholders. A committee has now been 
formed with the president of the Metropolitan Trust Company 
as chairman, which has brought suit against the Lackawanna, 
claiming that 8 per cent should have been paid for a number 
of years back. This committee is also asking proxies from 
stockholders, with the purpose of electing a board of directors 
not identified with the Delaware, Lackawanna & Western. As 
to whether or not the accounting should have shown gross earn- 
ings sufficient to compel the Lackawanna to pay 8 per cent 
is a question which will be decided when the trial takes 
place. The propriety, however, of an independent board of di- 
rectors which will represent Morris & Essex stockholders’ in- 
terests and not Delaware, Lackawanna & Western stockholders’ 
interests appears to be hardly a matter that can be questioned. 
In this case the Morris & Essex stockholders’ interests are 
directly opposite to those of the Lackawanna’s. The Morris & 
Essex stockholders want as large a rental as possible, the Lacka- 
wanna as smali a rental as possible. There is no question ap- 
parently of the management of the property which belongs to 
the Lackawanna in any case under the terms of the lease. It is 
one of those things where it would appear to be better practice 
for the leasor to have a wholly independent board of directors, 
than to have its own directors or officers acting in dual capacity 


Morris & Essex 
and 


the Lackawanna 
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where there is a possibility of diametrically opposed interests pre- 
senting questions for settlement. The trouble in this case is 
that there is no provision in the lease for paying the directors 
or for maintaining a separate office and bookkeeping force. This 
probably has been a fact which Lackawanna directors have used 
to justify to themselves their action. It will be particularly in- 
teresting to fo'low the attempt of the new committee to arouse 
stockholders to the situation and the success or lack of success 
which is met with will be illuminating as to the possibility of 
getting railroad stockholders to take a more active interest in 
the affairs of their company. 





THE HANDLING OF L. C. L. FREIGHT 


Leste less-than-carload freight forms only about 4.3 per cent 

of the total tonnage handled, the revenue derived there- 
from is a very considerable part of the total income of the 
railways. This business is, therefore, attractive from the 
standpoint of the traffic solicitors, although the operating 
department finds it expensive to handle. In consequence, 
many operating officers are giving a great deal of attention 
to means of reducing the cost of handling 1. c. 1 traffic. Houses 
for the receipt and delivery of less-than-carload freight must 
be located close to the centers of business in cities and there- 
fore on high-priced land. In most cases those now in ex- 
istence were built years ago and are receiving more freight 
than can be handled economically, while the high price of 
adjoining property makes enlargement difficult and frequently 
impracticable. 

E. H. Lee, vice-president of the Chicago & Western In- 
diana, has estimated (Railway Age Gazette, April 3, 1914) 
that the fixed charges alone amount in some instances to as 
much as $1.50 per ton of freight handled. This condition is 
prompting careful and extensive studies of the design of 
freight houses to secure the maximum capacity, and thus keep 
down overhead charges, while at the same time securing eco- 
nomical operation. The increasing use of motor trucks and 
other mechanical appliances is also beginning to be reflected 
in the design of freight houses. 

The less-than-carload freight gives rise to far more than its 
proportion of claims for loss and damage. This arises largely 
from improper packing and marking of the individual pack- 
ages, from rough handling to and from the cars and from 
improper loading in the cars, all of which the roads are 
endeavoring to eliminate. 

Another important phase of this subject is the consolida- 
tion of less-than-carload freight shipments to secure the 
maximum practicable car loading. From the nature of the 
traffic it cannot be expected that its loading will ever approach 
that of carload freight. At the same time investigations on 
several roads have shown that it can be materially increased. 
By an aggressive campaign one road raised the average ton- 
nage of 1. c. 1. freight per car for all stations from 4.6 tons 
in 1909 to 6.8 tons in 1914, and estimates that for the first 
nine months of the present fiscal year it has saved over 14,000 
car movements as compared with the same period in the 
previous year. 

One of the most direct opportunities for improvement lies 
in the reduction of the labor cost of handling at the freight 
house. In a report just made to the City Council of Chicago, 
John F. Wallace states that the labor cost of handling 1. c. 1. 
freight at 19 houses in Chicago varies from $0.29 to $0.66, 
with an average of about $0.475. The bonus system and other 
means for improving the efficiency of the labor employed 
have been adopted at a number of stations, while the in- 
stallation and economical use of motor trucks and similar 
equipment also effects.a reduction in the labor required. 

The above examples illustrate the importance of this sub- 
ject. To stimulate discussion of the subject we announce a 
contest on The Handling of L. C. L. Freight, to include all 
phases of this problem, from the time the freight is received 
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at the door of the freight house until it is delivered to the 
consignee at destination. While general discussions are 
solicited, descriptions of improvements in operation actually 
made and detailed statements of the results secured will re- 
ceive special attention. Prizes of $50 and $35 will be paid for 
the two best papers received, the award being based on the 
completeness of the discussion and the practicability of the 
ideas presented. All other papers accepted and published 
will be paid for at our regular space rates. Contributions 
should be sent to the Editor of the Railway Age Gazette, 608 
South Dearborn street, Chicago, and must be reecived before 
August 1, to be considered by the judges. 





CREDIT—A NECESSARY ASSET 


IGHTLY understood the question and answer from the Wall 
Street Journal, reprinted elsewhere in this issue, throws 
light on one phase of the railroad problem which is probably less 
understood by the majority of legislators, and even by the Inter- 
state Commerce Commissioners, than any other. The holder of 
Missouri, Kansas & Texas preferred stock who writes to the 
Wall Street Journal states substantially correctly the present 
very good showing which is being made in the operation of that 
property and winds up with the query: “With all these rugged 
facts, will the ‘Board’ dare to pass a dividend on the preferred 
stock this year?” 

The Wall Street Journal points out the reasons why there is 
very small chance that the Katy will pay any dividends this 
year on its preferred. The company’s credit must be restored, 
and this is as necessary as was the increase in its earning power. 
Credit is not only intangible, but of such a volatile nature that 
to discuss it even may destroy it. Yet credit is an asset just as 
vitally necessary to the operation and development of a railroad 
as the rolling stock or the roadway. 

The Missouri, Kansas & Texas case is different in particulars 
from that of other roads of course. The present showing as 
compared with a year ago is better than the majority of roads 
are making. There are peculiar difficulties in the way of getting 
a specific vehicle for long term financing. There is illustrated, 
however, in this case the principle, the understanding of which 
is so necessary to an intelligent discussion of American railroad 
problems. 

In a great majority of rate cases decided by the Interstate 
Commerce Cominission, railroad credit never enters into the con- 
sideration of the case, and yet in the aggregate the Interstate 
Commerce Commission rate decisions vitally affect railroad 
credit. In the 1914 rate case one of the commissioners touched 
in a somewhat curious way on one of the points that is brought 
out in the Missouri, Kansas & Texas situation when he asked a 
railroad president whether he would tell a banker from whom 
he was going to try to borrow money how bad the earnings of 
the railroad were. In other words, what he wanted to know 
was whether a railroad president would make the same exhibit 
in trying to borrow money as was being made to the Interstate 
Commerce Commission in asking for higher rates. Pretty surely 
there were railroad managers who could have put before the 
Interstate Commerce Commission facts more convincing than 
any of the generalizations which were introduced as evidence, 
had it been possible to do so without at the same time injuring 
the credit of his road or of other roads. 

As a railroad executive said recently, probably no one of the 
Interstate Commerce Commissioners ever raised $100,000 for 
business purposes in his life. The first plan for .the reorgan- 
ization of the Chicago, Rock Island & Pacific without receiver- 
ship proceedings fell through, because when President Mudge 
and some of his operating officers appeared before the bankers 
who were to underwrite the plan, they could not truthfully say 
that in their opinion the road would earn the amount necessary 
to make reasonably sure of a preferred stock dividend. That 
was not a case of credit, but a case of earning power, and is 
just the converse of the Missouri, Kansas & Texas case. On 
the other hand, the present Rock Island situation is one in which 
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credit plays a very important part. The Missouri Pacific is an- 
other instance. 

Eastern roads especially are beginning to show material im- 
provement in gross earnings. .Many roads which had not shown a 
favorable comparison with the corresponding period of a year 
before for more than 15 months, showed a gain in May, 1915, as 
compared with May, 1914. Forces of train men as well as en- 
ginering and mechanical forces have been cut to the very mini- 
mum. As gross increases, expenditures for maintenance and re- 
newals will be made on a more liberal scale than was possible 
last year. The Pennsylvania recent rail order is a case in point. 
The train crew and other forces in the transportation depart- 
ment will necessarily have to be increased and a considerable 
part of the gains which appear probable in gross will be ab- 
sorbed in expenses, but not all it is to be hoped. Many roads 
ought to begin to show a larger net operating income. But be- 
side the showing of earning power to pay interest charges on an 
issue of new securities for capital expenditures, there must also 
be a willingness on the part of the bankers to buy these se- 
curities. This is a point that is so hard apparently for legisla- 
tors and theoretical students of railroad affairs to understand. 
There must be that indefinable something which supplies the in- 
centive for the investment of money in railroads, and broadly 
that incentive has to be either a hope of very considerable profits 
or an assurance of a fair return and a reasonable guarantee 
against the discontinuance of this return. It is one thing to argue 
that bankers ought to have been glad to finance the Rock Island 
and quite another to put the deal through. Neither commis- 
sioners nor legislators can change a static force into a dynamic 
force; that is, they cannot make investors actually put their 
money into some particular enterprise; but what they can do and 
should do is to recognize that certain conditions are conducive 
of this change and certain other conditions are unfavorable to it. 





PROGRESS OF THE BLOCK SYSTEM 


N°? less than 76 railroads report to the Interstate Commerce 

Commission that all of their passenger trains are run 
under the space-interval system, as will be seen by the abstract 
of the commission’s latest bulletin, printed on another page. 
That is to say, 76 roads report that all of their passenger tracks 
excepting, in a few cases, lines on which only one engine is in 
service—are operated by the block system. In addition to 
these there are 20 others which report 90 per cent or over, thus 
operated, making a total of 96 roads reporting 90 to 100 per 
cent. 

This is a gratifying exhibit. Progress in this field until 
recently has been slow, but at last it seems to be sure. The 
totals of the government tables are approaching the 100,000- 
miles mark and evidently the time is not far distant when 
passenger traffic on the important lines everywhere throughout 
the country will have the benefit of this system. That the 
principle of the space interval is well appreciated is evident 
from the fact that block signals are used on two or three hun- 
dred miles of road devoted exclusively to freight traffic; and 
that the good results on all sorts of lines are substantial is 
evidenced by the statistics of collisions for the last few years, 
showing a striking reduction in the losses from this cause. 
Some of these statistics were given in the Railway Age Gazette 
for May 21 last, page 1036. Another significant item, though 
it fills only an inch, is that printed in this issue, to the effect 
that on a very busy division of the Baltimore & Ohio the der- 
rick and tool cars recently had a complete rest for 45 days. 
This record could be matched on other roads, no doubt. When 
the “A B C” block system was in use on the Northern Pacific, 
it was credibly reported that on one division the wrecking 
car was left standing unused for so long a time that it developed 
flat wheels! : 

The number of 100-per cent items in the table published 
today is about 20 per cent greater than the total in the table 
issued one year ago. Those in that report numbered only 50, 
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and the 90-and-above only 16. The increase, however, is not 
quite so large as it appears, for the Grand Trunk this year is 
divided into 13 items, while last year the total for che system 
was consolidated in one item. There are a few other similar 
cases, making the net increase in 100-per cent items, as stated 
above, about 20 per cent. Again, it is to be borne in mind that 
this year there are many new names in the table, including some 
electric roads; and that on these, while the statistics are new, 
it may be that the signaling is not. But, making all allowances, 
there still remains a gratifying increase in the number of roads 
which believe in the space interval through thick and thin; and 
this gratification has a substantial basis, notwithstanding the 
further allowance that must be made, namely, that on some of 
these 100-per cent. roads the space interval is not much used 
except for the protection of passenger trains. The use of the 
space interval in any degree, at any time, is ground for satis- 
faction, for it has a constant educational effect; and sooner or 
later this leads to the further introduction and the perfection 
of the system. The government statistics (Table No. 4, manual 
block signal practice) afford further gratification in the column 
in which there are 32 


’ 


headed “permissive signaling forbidden,’ 
items, aggregating 5051 miles of road. 

This great improvement costs money, of course. The dif- 
ficulty of raising money under the present almost impossible 
conditions is the reason why a greater extension of the best 
signaling cannot be reported at the present time. It will be 
noted that the figures of two roads, the Southern Pacific and 
the New York, New Haven & Hartford, account for 87 per 
cent of all the increased mileage shown, in the smaller table, 
under the non-automatic signaling. On both these 
roads this extension has been mostly made on lines not classed 
as important parts of the system. In other words, the officers 
have improved their service, not because of losses by wrecks, 
temporarily stirring the directors’ feelings, but from a clear 
understanding of the permanent principle; the principle that 
the space interval is fundamentally rational while the time in- 
If these officers 
had shortsightedly drawn a balance between the cost of main- 
taining safe methods and the cost of wrecks under the old 
methods they might have decided not to make the improve- 
ment. By shutting one’s eyes to the future this is often pos- 
sible. On the New Haven road the change added to the cur- 
rent expenses about $1,000 a month, and that road just now 
has no thousand-dollar bills to throw away; but, as has been 
said, the officers evidently decided to do what was best for the 
service, not what would be best temporarily to sustain the cash 
balance. 


head of 


terval can never be other than patch-work. 
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NEW BOOKS 


By Reuben E. Bakenhus, civil engineer, United States 
navy; Harry S. Knapp, captain, United States navy, and Emory R. 
Johnson, professor of transportation and commerce, University of Penn- 
sylvania. Size 6 in. by 9 in., 257 pages, with maps and illustrations. 
Bound in cloth. Published by John Wiley & Sons, Inc., New York 
City. Price $2.50. 

This book includes under one cover five papers originally pub- 
lished in the Proceedings of the United States Naval Institute. 
In their preparation the authors have endeavored to present a 
comprehensive view of the canal, its history, the manner in 
which it was built, and its place in commercial and international 
activities. One-half of the book is devoted to the construction of 
the canal, including discussions of the reasons prompting the 
adoption of the present location and the lock rather than the 
sea level type. The chapter on the standing of the canal in 
international law, including copies of the various treaties con- 
cerning it, and the discussion of its commercial importance and 
its effect on lines of travel, will also be of interest to railway 
men. In an appendix is given the President’s proclamation of 
last year, assuring the neutrality of the Canal Zone. The book 
is accompanied by six maps, showing the features of the canal 
in detail. 


The Panama Canal. 
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STATE AND FEDERAL ACCIDENT-REPORT REQUIREMENTS 


; . New York Ciry, 
To THE EpITor oF THE RAILWAY AGE GAZETTE: 


Your correspondent “R. R. N. Y.” in a letter published May 
28, under the caption “The Government Accident Records,” pre- 
sumes that the railroads “are using their influence with the 
Washington authorities, through the committee of which Mr. 
Kruttschnitt is chairman”; and asks “Why should they not also 
use their influence with the state commissions ?” 

The American Railway Association Special Committee on Ac- 
cident Statistics, in conference with W. J. Meyers, statistician 
of the Interstate Commerce Commission, arranged for a meet- 
ing with the representatives of the railway labor organizations, 
the National Association of Railway Commissioners, and repre- 
sentatives of the public service commissions of New York and 
Pennsylvania, at which the proposed accident forms and rules 
were fully discussed and conclusions were reached acceptable to 
all interests represented. It was obviously impossible to take up 
the preliminary steps with the commissions of 45 states, and our 
committee thought that with the approval and endorsement by 
the representatives of the National Association of Railway Com- 
missioners, and of the public service commissions of two of the 
most important states in the Union, of what had been done, that 
they were making a very fair start, and that after a tentative 
conclusion had been reached, would be the proper time to sub- 
mit the forms and rules, etc., to the railway commissions of all 
of the states that had commissions. The statistician of the 
Interstate Commmerce Commission mailed copies of the revised 
draft of the rules and the proposed forms to all of the state 
railroad commissions, to public service commissions, and to all 
others interested, on May 17, with a request for further criti- 
cisms and suggestions. 

It is therefore evident, from the above, that the co-operation 
of the state railroad commissions has been invited, and our 
committee hopes that the general adoption of the Interstate 
Commerce Commission’s blanks for reporting accidents will re- 
sult therefrom. J. KruttTscHnitr. 


SIMPLE TRAIN AND ENGINE NUMBERS 


Littite Rock, Ark. 
To THE EpiTor oF THE RaAiLwAy AGE GAZETTE: 


Is there any benefit to be derived from trains and engines 
carrying large numbers? I am sure it is not apparent from a 
despatcher’s standpoint. The car service office and the general 
transportation clerk may secure a little advantage in being able 
to know off-hand just where a certain train runs, without hav- 
ing to consult the time cards, but it is doubtful if they rely on 
that to any degree now. Some tables show individual train and 
engine numbers as high as four figures; and when a despatcher 
il writing and sending an order has to spell out the train num- 
bers two or three times, and add the long engine numbers, there 
is quite a little loss of time. How much easier and simpler to 
say and write train No. 1, engine 5, than train No. 1326, engine 
7702. 

Some local trains are run from, say A to B under No. 52, 
B to C as No. 54 and so on. What is there to prevent No. 52 
being carried over the entire line? C. H. A. 

An ARGENTINE Raitway Recorp.—The Central Argentine re- 
cently made a record non-stop run. A special train of six cars, 
a total of 34 axles and 258 tons in weight, made the journey 
over the Rosario line of the Central Argentine, between Rosario 
and Retiro, Buenos Ayres, a distance of 189 miles. The run was 
made without a stop in three hours and 40 minutes, an average 
of 51 miles an hour. 





Nineteen Years’ Development Work on the Santa Fe’ 


Part 1—Outline of Methods by Which Property Has 
Been Developed and Physical Condition Improved 


ah 


On January 1, 1896, the Atchison, Topeka & Santa Fe emerged 
from a receivership of two years’ duration with 6,435 miles of 
line and with gross earnings for the preceding fiscal year of 
$28,851,841, resulting in a net deficit for the year of $4,433,380, 
after the payment of fixed charges. On January 1, 1915, nineteen 
years later, this road was recognized as one of the strongest im 
the United States, having over 11,000 miles of line, while its gross 
earnings for the fiscal year ending June 30, 1914, were $111,109,- 
770, and its corporate income available for dividends and surplus 
was $20,183,965. Its record is made the more interesting by the 
fact that the gross operating revenues for the first nine months 
of the present fiscal year show an increase of $4,797,176, while 
its net corporate income shows an increase of $3,434,626 as com- 
pared with the same period last year, at a time when almost every 
other railroad is showing large decreases in both gross and net 
revenues. 

The means hy which this property has been developed from 


the state, and 38 miles of branches had also been constructed. 
In 1877, when William B. Strong was placed in charge of the 
property it had increased to 786 miles, nearly all of which was 
in Kansas. Mr. Strong was a man of wide vision, and he saw 
the opportunity for a system extending from the Great Lakes 
to the Gulf of Mexico and the Pacific coast, not only to reach 
these important sources of traffic, but to secure a widely diversi- 
fied traffic. He, therefore, inaugurated at once a policy of active 
expansion. The main line reached La Junta, Col., in 1878; Al- 
buquerque in 1879, and El Paso, Tex., and Deming, N. Mex., in 
1881.. The intention at that time was to extend to southern Cali- 
fornia over the general route now followed by the Southern 
Pacific, but this was blocked by the Southern Pacific interests 
building a line east from southern California. The Atlantic & 
Pacific was then acquired by the Santa Fe and the St. Louis & 
San Francisco jointly and construction started westward from 
Albuquerque, reaching the Colorado river at Needles, Cal., in 
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The Development of the Santa Fe Lines Since the Receivership 


its earlier condition of weakness to its present position of 
strength, during a period when some of its closest competitors 
have become involved in difficulties of one kind or another, form 
4 most interesting and instructive example of constructive 
and efficient American railroading. It will be the endeavor in 
this article to point out the more important policies underlying 
this development and the manner in which they have been ap- 
plied to secure these results. 


CONDITIONS LEADING TO THE RECEIVERSHIP 


To understand fully the development which has taken place 
since the reorganization of the Santa Fe, it is necessary to review 
briefly some of the conditions leading to the receivership. The 
road was chartered in Kansas in 1859, but construction was not 
begun until nearly 10 years later. By 1873 the main line had been 
built from Atchison, Kan., west 471 miles to the western line of 





bg This, the first of two articles, describes the causes leading to the re- 
ceivership, the condition of the property at the time of the reorganization 
- the policies governing the building of extensions and the maintenance 
- the roadway and equipment. The second article will appear in next 
pee issue and will describe the means by which the traffic has been 
eveloped, the methods of operation and the resulting increase in earnings. 


1883, where it met another Southern Pacific line built south 
from Bakersfield. An agreement was soon reached whereby this 
line of the Southern Pacific, from Needles to Mojave, Cal., was 
leased with an option to purchase. After the reorganization of 
the Santa Fe this line was secured in exchange for the Sonora 
line which the Santa Fe had built south from Benson, Ariz., to 
Guaymas, Mex. 

During this time the Gulf, Colorado & Santa Fe was being 
built north from Galveston by local interests, reaching Fort 
Worth in 1881 and Dallas in 1882. In 1886 the Santa Fe secured 
control of this property and extended it north to a connection 
with its own line at Purcell, Okla., the following year. However, 
it was from 1885 to 1887 that there was the greatest activity in 
construction. In 1886 almost 1,700 miles of line were completed, 
1,000 miles of branch line being built in Kansas alone. The ex- 
tension from Pueblo to Denver was completed that year, while 
the line to Chicago was finished the following year. 

This period was characterized by widespread construction work 
throughout the entire West. It was at this time that the Burling- 
ton and Rock Island extended to Colorado, the Southern Pacific 
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reached New Orleans, and the Northern Pacific, the Great North- 
ern and the Canadian Pacific were pushing westward. All of 
these and other roads were also building correspondingly large 
mileages of branch lines. As a result there was over-extension, 
the country did not develop as fast as the roads, and the net 
earnings of the Santa Fe, in common with those of other roads, 
began to decrease rapidly. As a result of accumulated troubles 
Mr. Strong resigned in 1889 and the management was changed. 

The succeeding management at once endeavored to recoup its 
earnings by engaging in a war of rate cutting. At the same time 
it secured control of the St. Louis & San Francisco and the Colo- 
rado Midland. These developments greatly complicated the al- 
ready serious problem, and led to the receivership on December 
23, 1893. This lasted for two years, during which time numerous 
improvements were made to the property, and the Colorado Mid- 
land was sold. The capitalization was readjusted and on January 
1, 1896, the receivership came to an end and the property was 
placed in charged-of the present management. 


CONDITIONS OF THE PROPERTY IN 1896 


At the time it came out of the receivership the property con- 
sisted of 6,435 miles of line extending from Chicago to Galveston, 
Denver, Albuquerque and El! Paso, in addition to a joint interest 
with the St. Louis & San Francisco in the Atlantic & Pacific, 
then in receivers hands. Its condition has been well described by 
Charles S. Gleed, a director, in a booklet entitled, “The Rehabili- 
tation of the Santa Fe Railway System” as follows: 

“When the new directors and officers took charge the line from Chicago 
to Kansas City, which recently had been constructed in very great haste, 
was in bad condition and required extraordinary expenditures. The line ex- 
tending from St. Louis toward Kansas City for about 70 miles had to be 
extended or sold.. Many new lines in Kansas needed heavy improvement. 
The Atlantic & Pacific had to be bought and then rebuilt. The line from 
Needles to Mojave was a wretched piece of track. 

“The new lines in Indian Territory and Texas were in the poor condition 
usual to new lines in the west. The equipment was inadequate and the 
buildings were nearly all of the temporary style characteristic of new lines. 
The Sonora and some other lines were operating at a loss. The St. Louis 
& San Francisco lines were in most primitive condition. The old main line 
from Kansas City to Denver and El Paso was the only line in good condi- 
tion for the service which had hitherto been required of it. Practically all 
of these lines had been well built and greatly improved, considering the 
standards of that day and the requirements of the traffic, but they were in 
no condition to accommodate the high speed and the heavy traffic of the 
time at hand.” 

This was the condition of the property when the new manage- 
ment assumed control. President E. P. Ripley and his associates 
have been in direct and continuous charge since that time, which 
must be borne in mind, for it is of primary importance in a study 
of the reconstruction of the property. Too often managements 
have been changed in the midst of the difficulties following a 
receivership before they have had an opportunity to demonstrate 
their ability or the wisdom of their plans. Mr. Ripley and his 
associates have been given full and uninterrupted opportunity 
for the working out of the policies outlined by them at the outset. 


THE BUILDING OF EXTENSIONS 


One of the fixed policies of the present management has been 
the concentration of its entire attention on the develop- 
ment of the Santa Fe proper. One of its first acts was to 
dispose of its interest in the St. Louis & San Francisco and 
other properties not essential to the operation of the Santa Fe 
itself. The broadness of this attitude and the determination be- 
hind it are revealed by the early sale of the St. Louis, Kansas 
City & Colorado, a short line extending west from St. Louis about 
70 miles. At the time the Chicago extension was built this line 
was bought with the idea of incorporating it into a line from 
Kansas City to St. Louis to give the Santa Fe an entrance to the 
latter city, but no work had been done upon the construction of 
the intermediate link. As there were already several other lines 
between these two cities, its construction would only serve to 
further divide the traffic moving between those points and create 
an economic waste of capital. For this reason the line was sold 
in preference to building the connecting link. While by this act 
the Santa Fe gave up its opportunity to secure an entrance into 
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St. Louis with its large traffic, which has been regarded by some 
as a mistake, it prevented the diversion of interchange traffic to 
its competitors. On the other hand, the Atlantic & Pacific, owned 
jointly by the Santa Fe and the St. Louis & San Francisco pre- 
vious to its receivership and operated as a separate property, was 
essential to the Santa Fe, and it was taken over by it directly on 
July 1, 1897. 

The same strict policy of conservation of capital has been fol- 
luwed in making expenditures for extensions and for increased 
facilities. No attempt has been made to engage in competitive 
building with other lines or to invade territory already provided 
with transportation facilities, unless the entrance to San Fran- 
cisco be so regarded, and this was secured by the purchase of a 
line already built and in operation. Rather, construction activi- 
ties have been confined to the large area in the southwest without 
adequate transportation facilities. Even here, a very conservative 
attitude has been maintained and extensions have been built only 
to reach sources of traffic definitely known to exist or which gave 
promise of developing within a very few years. As a result, the 
mileage of unremunerative branch lines today is limited. In the 
same way short lines of proven traffic value have been purchased 
from time to time. 

While the attitude regarding extensions has been conservative, 
the mileage has grown from 6,435 in 1896 to 11,092 on January 1, 
1915, located in 13 different states, in addition to 594 miles owned 
jointly with other companies and 225 miles controlled through 
lease or the ownership of stock. It is instructive to note that the 
extensions built by the present management have followed very 
closely the lines laid down by Mr. Strong. Also, practically all 
of the lines built during the earlier administration have since 
proved their value from the traffic and strategic standpoints, evi- 
dencing the foresight displayed at that time. As a result the 


system now comprises main trunk lines extending from Chicago 
to Colorado, the Pacific coast and Texas, as well as from Texas 


to the Pacific coast, about which branch line feeders may be built 
as the country develops as has been done in Kansas, where the 
Santa Fe now has 2,817 miles of line and enters 74 of the 104 
counties. 

The policy of avoiding waste of capital by competitive building 
has also been avoided in numerous instances by joining with 
other roads in the construction and use of joint facilities essential 
to both. The most important recent instance of this nature is 
the co-operation with the Southern Pacific in the construction of 
the Northwestern Pacific along the coast north of San Francisco 
for nearly 300 miles. Rather than build another line, the Santa 
Fe uses the tracks of the Southern Pacific over the Tehachapi 
mountains for 67 miles, while it shares its tracks with the Salt 
Lake line for 90 miles over the San Bernardino mountains. Like- 
wise when building second track between Chicago and Kansas 
City a few years ago, arrangements were made to combine the 
single tracks of the Alton and the Santa Fe into a double track 
for 20 miles near Joliet, Ill, while a similar arrangement was 
made with the Wabash for the joint use of 30 miles of tracks 
near Carrollton, Mo., so that each road secured the advantage of 
double track with practically no increased expenditure. 


IMPROVING THE PROPERTY 


As stated above, while in general the lines had been built well 
according to the standards prevailing at the time of their con- 
struction and the traffic then in sight, heavy grades were common 
and the facilities were inadequate in many ways when the new 
management took hold. Practically the only exception to this 
was the Chicago extension which had been built only a few years 
before with a maximum grade of 0.8 per cent to handle the rela- 
tively large amount of business collected by the network of lines 
west of Kansas City. Furthermore, the property had been al- 
lowed to run down during the years immediately preceding 
the receivership. Therefore, in addition to constructing ¢x- 
tensions to reach new traffic, the new management had to fe 
construct the existing property to enable it to handle a greater 
traffic more economically and to bring it up’ to the proper stand- 
ards of maintenance. 
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Some of the most extensive improvement work has been con- 
nected with the reduction of grades. ‘The main line to the 
Pacific coast crossed four ranges of mountains with ruling 
grades ranging from 1.8 per cent to 3.5 per cent. The most 
serious operating problems were presented on that portion of 
the line between Trinidad, Colo., and Albuquerque, N. Mex. 
When the line was first projected beyond Dodge City in 1878 
it was planned to build directly southwest to Albuquerque, 
avoiding the Raton mountains. However, local Pueblo interests 
started building a line east from Pueblo along the Arkansas 
river, and the Santa Fe location was deflected to meet it at 
La Junta. The western extension was then continued south 
from this point, passing over Raton mountain with a 3.5 per cent 
grade on the north and a 3.3 per cent grade on the south 
slopes and a tunnel at the summit. Aside from making opera- 
tions very expensive, these conditions led to very serious con- 
gestion and blockades which the construction of a second track 
only partially relieved, and for a number of years this portion 
of the line was regarded as limiting the capacity of the entire 
system. A similar, although less serious condition existed at 
Glorietta summit, 175 miles further south, while the grade line 
was badly broken with numerous 1.4 per cent grades all the 
way to Albuquerque. 

To relieve these conditions a new low grade line was built 
from Belen, 30 miles south of Albuquerque on the El Paso 
line, east 345 miles to Amarillo on the Pecos Valley line, and 
the latter line was rebuilt into Wellington, Kans. With the 
exception of a 1.2 per cent. grade just out of Belen, on which 
helper engines are operated, the maximum grade on this line 
is 0.6 per cent each way to Kansas City, a distance of 928 miles. 
The immediate advantage of this cut-off and alternate main line 
which was placed in service in 1906, was an increase in the 
tonnage rating from 900 to 1,000 tons on the old line with con- 
siderable helper service, to 2,600 tons on the new. The con- 
gestion was also removed, while a considerable saving in the 
time of trains was also effected. In addition, because of its 
more southerly location, the new line escapes a large portion 
of the snow troubles of western Kansas and Colorado. All 
freight traffic between points east of Newton, Kans., and west 
of Belen, now moves over this new line,-while in conjunction 
with the line completed last year across west Texas a 0.6 per 
cent grade is also secured from Belen to a connection with the 
Gulf lines at Coleman, Tex., and all traffic interchanged between 
the Gulf and Coast lines is sent over this cut-off, instead of 
moving through southern Kansas, as was formerly necessary. 

Similar extensive improvement work has also been done west 
of Albuquerque. For the first 158 miles to Gallup, the original 
tuling grade of 1 per cent has been reduced to 0.6 per cent. 
Between Winslow and Needles the line was built originally with 
ruling grades of 2.6 per cent over the summits and 1.8 per 
cent elsewhere. These grades have now been reduced to 18 
per cent and 1.4 per cent, respectively. In most instances this 
has been accomplished by the construction of a single track 
line on the lower grade for ascending traffic, leaving the old 
track on the heavier grade for descending trains. However, 
in one place east of Seligman, where a second track was re- 
quired and the existing line was already on the desired grade, 
the unusual practice was adopted of building the new track on 
a3 per cent grade for descending trains, thereby effecting a 
saving of over two miles in distance and a material reduction 
in the cost of the second track. 

In the same way the grades southbound on the line from New- 
ton, Kans., to Texas have been reduced to a maximum of 0.6 
Per cent to the crossing of the Red river, a distance of 330 
miles. From this point to Temple, Tex., the original 1.25 per 
cent ruling grade still remains. 

While not on so large a scale, similar improvements have been 
made~over the entire system according to a carefully prepared 
Program. When work has once been undertaken on one line 
it has been followed to completion. Only such work has been 
undertaken as time and the funds available permitted, and 
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when enly a limited amount of money has been available it 
has been devoted to completing the work on a certain mileage 
rather than distributing it in lesser amounts over a greater area 
and not completing the work anywhere. By concentrating at- 
tention in this way numerous improvements have been made in 
the way of minor grade reductions, etc., and the main and im- 
portant branch lines have been improved materially with rela- 
tively small expenditures. 


INCREASING THE FACILITIES 


In this interval of 19 years large additions have also been 
made to the facilities. At the time of the reorganization only 16 
miles of second track was in service. Today there is 975 miles. 
The line has been double tracked all the way from Chicago to 
Newton, Kans., 655 miles, while 300 miles of second track has 
been built west of Albuquerque. Counting the low grade line 
from Newton to Belen as second track, all but 475 miles, or 22 
per cent of the line between Chicago and Barstow, Cal., where 
the Los Angeles and San Francisco lines separate, is double 
track. Terminals have also been enlarged. With two excep- 
tions, the road owns its own terminals and it is not dependent on 
facilities leased from other roads. 

While most of the terminals were secured by the earlier ad- 
ministrations the present management has made relatively large 
expenditures to secure adequate facilities at San Francisco and 
Kansas City. When the San Francisco & San Joaquin Valley 
railroad was taken over in 1900 it had limited terminal facilities 
which have been supplemented since that time at considerable 
expense. 

The water problem is a serious one on all southwestern roads. 
During the winter of 1897, 43 per cent of the traffic across the 
desert east of Barstow, Cal., consisted of water and company 
coal. Relatively large expenditures have been made to develop 
reservoir and other water supplies, and while it is still necessary 
to haul water for several stations at isolated points the total 
amount has been very materially reduced, while the substitution 
of oil for fuel on locomotives as far east as Winslow, Ariz., has 
reduced the amount of fuel required on the Coast lines east 
of Barstow to an average of 14 cars daily. 


MAINTENANCE OF WAY AND STRUCTURES 


Intimately connected with the policy governing the construc- 
tion of extensions and additional facilities has been that relat- 
ing to the standards of maintenance. At the time of the reor- 
ganization large parts of the property were badly run down, 
while at the present time it is one of the best maintained prop- 
erties in the country. This has been brought about primarily by 
the expenditure of liberal sums for maintenance regularly from 
year to year. This is shown most clearly by the fact that for 
the 19 years since the reorganization an average of 15.2 per cent 
of the gross operating revenues has been returned to the 
property in expenditures for maintenance of way. The liber- 
ality of this expenditure is indicated by a comparison with that 
of 52 other leading roads for the past 10 years. During this 
period these roads spent an average of 13.3 per cent of their 
gross revenues for this purpose as compared with 15.5 per cent 
for the Santa Fe. Making another comparison, the average 
annual expenditure per mile of line on the Santa Fe for the 
last five years has been $1,589, while on the Burlington it has 
been $1,458, and on the Southern Pacific $1,529, these latter two 
roads being recognized as unusually well maintained and as fairly 
comparable in climatic and other conditions. The activity with 
which this policy has been followed since the first year of control 
is shown by a statement in the third annual report for the fiscal 
year ending June 30, 1898, that “nearly every building on the 
right of way between Chicago and El Paso, all buildings on the 
Southern California (those lines in southern California south- 
west of the connection with the Atlantic & Pacific-Southern Pa- 
cific line at Barstow), and a large number of buildings on the 
Gulf, Colorado & Santa Fe have been painted.” 

The standards of maintenance are high and a progressive 
policy has been followed in authorizing increased expenditures 





1446 


to reduce ultimate maintenance charges as the following il- 
lustrations will show. At the present time all main and many 
branch lines are tie plated continuously, over 50,000,000 tie plates 
being in service. The Santa Fe has been a pioneer in the use 
of treated ties, having started treating them on an extensive 
scale at Las Vegas, N. Mex., in 1885. It now operates treating 
plants at Somerville, Tex., and Albuquerque, N. Mex., with a 
combined annual capacity of 3,600,000 ties or practically its en- 
tire annual requirements. Over 65 per cent. of all the ties now 
in the track are treated, and as result the tie requirements for 
replacement purposes are showing a marked decrease, amounting 
to over 600,000 ties for each of the past two years, while the 
average number of ties inserted per mile for the last five years 
shows a decrease of 9 per cent as compared with the preceding 
five years. 

The Santa Fe has also been a pioneer in the use of screw 
spikes, installing the first section in 1905 and having over 120 
miles of screw spike main track in service on January 1, 1912. 
Since that time their use has been extended gradually. On the 
Western lines it is now the standard practice to insert screw 
spikes in 8 ties per rail length when laying new 90-lb. rail to 
secure a more rigid track construction. Another interesting 
maintenance practice which has been followed, particularly on 
the Western and Coast lines, has been that of laying all curves 
up to 10 deg. to exact gage without any allowance for curva- 
ture, which practice has been found to result in a greatly re- 
duced rail wear. 

The Santa Fe has also been a pioneer in the use of ballasted 
deck bridges. Starting with this form of construction about 
1898, over 160,000 lin. ft. of ballasted deck structures are now 
in service. This construction is general on the main lines, ob- 
taining even on structures as large as the new bridge over the 
Missouri river at Sibley, Mo., with spans 396 ft. long, and it is 
being extended gradually to the more important branch lines. 
By this means, in addition to securing the other advantages of 
this form of bridge deck, the cost of maintenance is reduced at 
least one-half. These and numerous other expenditures are al- 
ready paying excellent returns in the form of reductions in main- 
tenance of way expenditures so that the relative comparisons 
are even more favorable to the Santa Fe than shown above. 


MECHANICAL DEVELOPMENTS 


At the time of the reorganization the road owned 962 locomo- 
tives while in 1904 this number had increased to 1,433 and at the 
present time it is 2,150. The number of passenger cars owned 
has increased from 641 in 1896, to 861 in 1904, and 1,653 in 1914, 
while the number of freight cars has risen from 27,719 in 1896, 
to 39,072 in 1904, and 69,366 in 1914. From this it will be seen 
that the increase in equipment has been particularly rapid during 
the last decade. 

As would be expected, the increase in the weight and tractive 
power of the locomotives has been considerably greater than in 
the number of locomotives themselves, for a great deal of at- 
tention has been devoted to the development of heavy en- 
gines for use especially, on the mountain divisions, and this road 
has led in the development of certain types of engines. With 
widely differing conditions as regards grades on different por- 
tions of the system, the aim has been as far as possible to so 
adjust and distribute the motive power with reference to the 
grades as to require the minimum breaking up of trains at in- 
termediate terminals. Thus, at present, trains are made up at 
Kansas City for delivery to the Coast lines at Belen and to the 
Gulf lines at Purcell without breakup, and it is expected that 
with the readjustment of motive power and of grades now con- 
templated. between Kansas City and Chicago it will be possible 
within the next two or three years to despztch trains from Chi- 
cago to Belen and Purcell without changing tonnage. The 
average tractive power of locomotives has risen from 25,578 Ib. 
in 1904 to 33,290 Ib. in 1914, an increase of 30 per cent in 10 
years. This compares with an average tractive power for the 
locomotives of the entire country for June 30, 1913 (the last 
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figures available) of 29,702 lb. as reported by the Interstate Com- 
merce Commission. West of Belen and Albuquerque the com- 
bined improvement in grades and motive power has increased 
the tonnage rating on the mountain divisions from 416 tons jn 
1897 to 1,300 tons today. 

Because of the large proportion of the traffic which is time 
freight it has been necessary for the mechanical department to 
consider the question of speed as well as tonnage in designing 
the freight locomotives for use on many of the divisions, for jt 
is necessary that they be capable of running at relatively high 
speed. One of the most successful recent types of locomotives 
placed in service on this line is the Prairie Mallet, which js 
hauling trains of 2,250 tons across the Belen cut-off at speeds 
up to 45 miles an hour. 

The efficiency of the motive power and the economy of opera- 
tion have also been greatly increased by the substitutien of fuel 
oil for coal on all lines west of Winslow, Ariz. To insure a 
sufficient supply of oil the Santa Fe has acquired large areas of 
oil land in California which are operated by a subsidiary com- 
pany. Considerable oil is also purchased from other producers 
for the purpose of conserving the road’s own supply for future 
years. 

Reference was made above to the liberal expenditures for main- 
tenance of way. Those for the maintenance of equipment have 
been equally liberal. For the entire period under the present 
management these expenditures have averaged 14.5 per cent of 
the gross operating revenues, while for the past five years they 
have averaged 15.9 per cent, rising to 17.2 per cent in 1914, 
Combining the expenditure for the maintenance of equipment 
with that for the maintenance of way and structures, it will be 
seen that an average of 30.4 per cent of all of the gross revenues 
has been devoted to the upkeep of the property for the entire 
period the present management has been in control. 

Two or three instances will be cited as indicative of the 
methods by which the equipment is maintained. To insure that 
the proper repairs will be made on each of the four grand di- 
visions a car repair pool is maintained, and all charges for the 
system are distributed according to an arbitrary basis. In this 
way there is no incentive for one grand division to send bad 
order cars to another. Last fall floating car repair gangs 
were sent over the lines in the wheat belt of Kansas and Okla- 
homa to repair the surplus equipment stored along the road in 
order to insure that every car was in proper condition before 
loading. In the same way all refrigerator cars are thoroughly 
inspected and all necessary repairs made at the last terminal 
before distribution for loading. In this way not only is the 
equipment kept in good condition, but the damage claims have 
been materially reduced. 


Unitep States Navy Specirications.—The new specifications 
of the United States Navy indicate a changed opinion as to the 


extent to which sulphur is detrimental in steel castings. For- 
mer specifications allowed a maximum of 0.05 per cent sulphur 
in all carbon castings of grades A, B and C and 0.04 per cent 
in nickel-steel castings designated as “special grade.” In the 
new specifications grades A and B are subdivided into two 
classes—A and D, the high carbon, and B and E, the medium 
carbon relatively. A and B maintain the old limit of 0.05 per 
cent sulphur and D and E permit castings to go as high as 0.07 
per cent sulphur. The two subclasses include castings of less 
importance than the others. For castings in grade C the limit 
is changed from 0.05 per cent sulphur to 0.07 per cent. The 
nickel-steel or special grade castings now have 0.05 per cent 
instead of 0.04 per cent sulphur as the limit. The requirements 
for tensile streneth are reduced from a minimum of 90,000 Ib. 
per sq. in. in nickel-steel to 85,000 Ib. The elastic-limit stipu- 
lation is 45 per cent of the tensile strength in carbon castings, 
instead of a definite limit in pounds. The elongation require- 
ments are advanced from 20 to 22 per cent in the special, oF 
nickel-steel, grade, and the bending bar required is 120 deg. 
instead of 90 deg —American Machinist. 





Locomotives Recently Built for Foreign Countries 


Baldwin Works Completed Engines for France, Russia, 
East Africa and New Zealand in the Past Few Months 








During the past few months, several notable orders for ex- 
port have been filled by the Baldwin Locomotive Works. 
These are of special interest, not only because of the types of 
locomotives built, but because of the quick delivery effected. 
With comparatively little domestic work in hand, there were un- 
usually good opportunities for the builders to concentrate on 
the foreign orders. 

An order for ten Pacific type locomotives for the New Zealand 


steam pipes. Other features of interest include the Hodges de- 
sign of trailing truck, English Westinghouse brakes, and acety- 
lene headlight and cab lights. The tender is carried on two four- 
wheel trucks. All the wheels under the locomotive and tender 
have cast steel centers, and are steel tired. 

The 2-10-2 type locomotive illustrated is one of two built for 
the Lourenco Marques Railway, in Portuguese East Africa. This 
engine is of rather unusual size and capacity for a gage of 3 ft. 6 














2-10-2 Type Locomotive for Portuguese East Africa 


government railways was received November 18, 1914, and the 
last engine was completed January 7, 1915. These locomotives 
are suitable for either passenger or freight service; the weight 
limit specified was 12 tons (of 2,240 lb.) per axle, or 1% tons 
per foot of total length. With these limitations, and a track 
gage of 3 ft. 6 in., a most effective design of locomotive has 
been produced. The tractive effort exerted is 22,900 lb., which 
is unusually high in proportion to the weight on the driving 


in., as it develops a tractive effort of 33,400 lb., with a ratio of ad- 
hesion of 4.3. The line is laid with 80-lb. rails, and has curves 
of 300 meters (984 ft.) radius and maximum grades of 1% per 
cent. Under these circumstances, the use of a locomotive having 
a long rigid wheelbase is not prohibitive. Flange oilers are ap- 
plied to the first pair of driving wheels, and the wheels of the 
third pair have plain tires. 

These locomotives, apart from their dimensions, are similar 
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it Wood-Burning Mallet Compound for the Archangel Railway, Russia 
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it Wheels, which is 76,000 Ib. The driving wheels are 49 in. in in design to the 2-10-2 type locomotives operated in the United 
5 diameter, the cylinders 18 in. by 24 in., and the working steam States. The special equipment includes a Baldwin steam brake 
7 Pressure 170 Ib. on the driving wheels, and the English automatic vacuum brake 
1- In construction, these locomotives follow American practice on the tender, with train connections. A boiler feed pump is 
$ closely. The boiler is of the straight top type, with a wide applied, and is driven from the right hand crosshead. The 
a firebox, a Schmidt superheater and Security sectional arch. The boiler is of the straight top, wide firebox type, equipped with 
yr steam distribution is controlled by 914 in. piston valves, which Schmidt superheater and Security sectional arch. The weight 
g, are driven by Walschaert motion. The cylinders are cast sepa- on drivers is 144,000 lb., while the total engine weight is 179,100 


rate fram the saddle, and live steam is received through outside 





lb. The cylinders are 21% in. by 24 in., the driving wheels 48 
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in. in diameter and the working pressure 170 lb. The Mallet 
locomotive illustrated is one of 30 which were built for the 
Archangel section of the Russian government railways. 

The order for locomotives was received November 
10, 1914; the first engine was completed on December 21, and 
the last on January 6, 1915. - The design was new throughout, 
and special care was necessary on account of the weight limita- 
tions imposed. The engines were built for a gage of 3 ft. 6 in., 
but the design is such that they can be subsequently changed 
to meter gage if desired. 

The boiler is of the straight top type, with a long firebox 
placed above the frames. The inside box is of copper, and the 
tubes are of iron with copper ends. Wood fuel is used, and the 
grate consists of plain bars. The stack is of the Radley and 
Hunter type, with top and bottom sections of pressed steel, each 
made in one piece and formed in the same dies. 

These locomotives use saturated steam, which is distributed 
to the high pressure cylinders by 8-in. piston valves and to the 
low pressure cylinders by balanced slide valves. The Wal- 
schaert motion is applied, and the gears are controlled by the 
Baldwin pneumatic screw reverse mechanism. The machinery 
is as light as possible, consistent with the required strength. 
Cast steel is used for the driving wheel centers, driving boxes, 
pistons, crossheads, and many of the structural parts. The 
weight on drivers, which is also the total weight, is 105,800 Ib.; 
the cylinders are 13 in. and 18 in. by 22 in.; the driving wheels 
are 44 in. in diameter, and the boiler pressure is 180 Ib. 

The tender has a capacity of 2,640 gal. of water and 3%4 cords 
of wood. It is carried on six wheels, the first axle being held 
in rigid pedestals, and the second and third in a truck of the 
arch bar pattern. The tender frame is composed of steel chan- 
nels, and the tank is wedge shaped. The forward end of the 
tank is covered with a hood, and the locomotive cab is entered 
through side doors, the arrangement being such as to thoroughly 
protect the engine crew from cold and stormy weather. 

Three orders for locomotives have been received from the 
French government, and have been filled with unusual despatch. 
The first order called for 20 tank locomotives of the 0-6-0 type. 
This order was received on Tuesday afternoon, November 3, 
1914, and it was specified that the engines be finished at the 
earliest date possible. The first boiler was completed Novem- 
ber 10, at 11 a. m.; and one of the locomotives was entirely 
finished on November 13. At 11:35 a. m., November 21, the 
last engine, completely boxed, left the erecting shop, the 20 loco- 
motives having thus been completed in 16 working days. 

These locomotives have a track gage of 60 cm. (1 ft. 11% in.), 
and are designed to traverse curves of 45 ft. radius and to 
operate on rails weighing 914 kg. per meter (a little more than 
15 lb. per yd.). They are equipped for burning wood, and have 
smoke stacks of the Radley and Hunter pattern. The water 
supply is carried in a saddle tank. The steam distribution is 
controlled by plain slide valves, driven by the Stephenson link 
motion. The cab is of steel, and both side windows and also 
the front window on the left side have drop sashes of steel, 3/16 
in. thick. A steam brake, with auxiliary hand gear, is applied 
to the driving wheels. The weight of the engine is 29,000 Ib., 
the cylinders being 9 in. by 12 in., while the driving wheels are 
26 in. in diameter. These locomotives were each shipped com- 
plete in one case, ready to be fired up and operated immediately 
upon arrival at destination. 

The second order from the French government called for 
six locomotives for service in Morocco. These are tank en- 
gines of the 4-6-0 type, built for the same gage as the 0-6-0 type 
locomotives previously referred to. They were designed to 
meet a limiting weight of four metric tons per axle. The water 
supply is carried in side tanks, and the fuel, which is soft coal, 
in a box back of the cab. The boiler is of the straight top type, 
with a copper firebox and brass tubes. The firebox rivets and 
water space stays are of copper. Walschaert valve motion is 
used, and the steam is distributed by plain. slide valves. 

Restr'cted space on these locomotives necessitates an unusual 
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design of engine truck. Each side frame is cast in one Piece 
with its adjacent boxes, and the castings are tied together at 
their ends by transverse tie rods. The transom is a steel Casting 
which is pinned to the side frames, and supports a swing bolster 
through two links placed on the center line of the locomotive. 
The weight is transferred to the bolster through a coil spring, 
which serves the purpose of a center pin as well as providing 
the necessary elasticity. These locomotives were each shipped 
in one piece, completely assembled, except the stack and a few 
minor fittings. 

The third order from the French government was for 100 
locomotives of the Pechot type, with 0-4-4-0 wheel arrangement, 
somewhat similar to the well-known: Fairlie type. Fairlie loco- 
motives have been used in this country to only a very limited 
extent, attempts to introduce them having proved unsuccessful, 
Their use abroad has been confined to roads where curves are 
frequent and sharp, necessitating locomotives of unusual flex- 
ibility. The Fairlie type differs from the Mallet type in that it 
is carried on two steam trucks or “bogies,” and is provided 
with a boiler having two barrels, or cylindrical sections, and two 
fireboxes. The latter are placed in a single outside shell, which 
is located between the bogies. This provides an exceedingly 
flexible locomotive, but introduces certain complicated features 
which have always been considered undesirable in American 
practice. 

The locomotives now referred to have a gage of 1 ft. 11% 
in. They were built throughout to metric measurements, and 











Six Wheel Tank Locomotive for the French Government 


represent a design introduced in 1888, and which has several 


times been duplicated since that date. Although these loco- 
motives are very small, they are of unusual interest in view of 
the many special features incorporated in their construction. 

The boiler has a steel shell, with copper fireboxes and brass 
tubes. The fireboxes are separated by a water space 50 mm. 
(about 2 in.) wide. Each communicates with a separate set 
of tubes, and there is a smokebox and stack at each end of the 
boiler. A high steam dome is placed above the fireboxes. The 
boiler barrels are supported on saddles placed above the bogie 
center pins, and the firebox is supported in a cradle, consisting 
of two plate frames which are riveted to the saddles. The 
boiler shell rests on the saddles, but is not fastened to them in 
any way. This construction supports the boiler firmly, permits 
expansion and contraction of the shell, and also maintains the 
correct distance between the bogie centers. 

The bogie frames are of steel plate, placed outside the wheels, 
while the driving boxes are of wrought iron, case hardened and 
tempered. The wheel loads of each bogie are equalized. The 
steam distribution to all the cylinders is controlled by balanced 
slide valves which are circular in plan, and are driven by Wal- 
schaert motion. The four gears are controlled simultaneously 
by means of a hand lever. An interesting detail is the arrange 
ment of the live steam pipes, which leave the boiler through 
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openings in the bottom and pass down through the bogie center The water supply is carried in four side tanks, one of which is 
pins. The ball joint in the pipe can thus be arranged to coincide placed on each side of the two boiler barrels. All four tanks 
with the center on which the bogie swivels. Each pair of are connected by equalizing pipes. The cab is located between 
cylinders is located under its respective smokebox, so that a the tanks, in the center of the locomotive. The two tanks or 














Running Gears of the Pechot Type Locomotives in the Philadelphia Erecting Shop; They Were Shipped to the Eddystone Plant 
in Automobile Trucks 





comparatively simple arrangement of exhaust piping can be the fireman’s side are shorter than the others, thus providing 
used. The exhaust pipe has a ball joint at its lower end. space adjacent to the cab for coal bunkers. Each firebox has a 

The locomotives weigh, in working order, 12,790 kg., or 28,100 side door. Such an arrangement would be inconvenient on a 
lb. The cylinders are 175 mm. by 240 mm., or 6.88 in. by 9.44 heavy locomotive consuming large quantities of fuel, but on 
in. and the driving wheel diameter is 650 mm., or 25.5 in. these small engines firing is a simple matter. However, it is 




















Fireman’s Side of One. of the Pechot Type Locomotives Built for the French Government 
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necessary to have twe operators, as the boiler runs through the 
cab and it is impessible to step from one side to the other. 

The locomotises are equipped with a hand screw brake, which 
can be applied from either side of the cab. The brake shoes are 
of poplar. The drawbars are of the radial type rotating about pins 
whose centers are located as close as possible to the bogie cen- 
ters. These pins are seated in transverse steel castings, which 
are riveted to the side frames. 

The steam dome contains two sliding throttles, each connected 
to a pipe leading to one of the bogies. In the cab are three 
throttle levers; two of these operate both throtties and are so 
located that one of them can be easily reached from any part 
of the cab. The third throttle lever controls the admission of 
steam to the cylinders of one bogie only. Normally this lever 
is latched with the others, so that all four cylinders receive 
steam simultaneously. If it is desired to run the engine with 
one-half of its power, the third throttle lever can be unlatched 
and steam used in only one pair of cylinders. 

Special provision has been made to insure easy riding quali- 
ties. The weight is transferred to the bogie center pins through 
heavy rubber washers, which absorb vibration. The bogie side 
bearings are also of rubber. The bogie frames are connected to 
the frames supporting the boiler by links fitted with specially 
designed springs. Tnese act as a centering device, and aid in 
restoring the alinement of the bogies after traversing curves. 

The American-made equipment used in these engines includes 
injectors, whistle, safety valves, lubricator, steam gages, head- 
lights, and cab and signal lamps. The steam gages are graduated 
to indicate the pressure in kilograms per square centimeter. 

These locomotives were built to exceedingly rigid specifica- 
tions, which covered not only the quality of the materials, but 
also the methods of manufacturing the various details and of 
erecting and testing. It was specified that each locomotive should 
be run under its own steam for approximately half a day. The 
engines were erected at the Eddystone plant, and a special track 
was built for testing purposes. During part of its run, each 
locomotive was required to draw a train of four small cars, which 
were loaded to a total weight of 30 tons. The locomotives rode 
admirably; there was practically no jar or vibration in the cab 
and very little lurching when traversing curves and passing over 
uneven track. 

The engines were each shipped complete in one case. The 
stacks and a few small fittings were removed, but were boxed 
with the locomotive; so that very little erecting work was neces- 
sary on arrival at destination. Considering the unusual design 
and the rigid specifications, these locomotives were built in a 
remarkably short space of time. The order was received on 
February 1, 1915; 40 engines were shipped on March 31, and the 
last one left the works on April 24. 


GERMANY’s STRATEGIC Ramways.—Although a multitude of 
writers have enormously exaggerated the extent of the network 
of strategic railways in the German Empire, it is a fact that no 
other country has built anything like such a large railway mile- 
age mainly or entirely with a view to its utilization for offensive 


purposes. If any country is in the future allowed to build such 
railways unchecked, it will represent a constant menace to the 
peace of the world. It is true that Germany’s defeat will mean 
that a large proportion of these strategic railways will pass into 
other hands, the unification of Poland and the restoration of 
Alsace-Lorraine to France, meaning, incidentally, the loss to the 
German Empire of strategic railways. But these territorial 
changes will not in themselves prevent Germany from laying 
down a network of strategic railways to convenient points on the 
new frontiers. If the allies are determined to smash Prussian 
militarism, they will have to take account of this matter, as well 
as of armaments and the like. Alone among the great powers, 
Germany has for years past built railways with the definite and 
deliberate purpose of aggression. It should be the task of the 
allies to see to it that the terms of peace contain provisos that 
will at least check this kind of preparation for war in the near 
future —Railway Gazette. 
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MISSOURI, KANSAS & TEXAS 


| Reprinted by permission from the Wall Street Journal] 


Can you tell me, who, or what, is to blame for the low price 
of M. K. & T. stock? I am the owner of some of it, and that is 
why I inquire. Considering all things, of course, it should be 
low priced now, in common with all other railroad shares, but it 
does seem to me this stock is unreasonably and unrighteously 
low, under even present conditions. This company in the ten 
months of this fiscal year ending April 30, 1915, earned more in 
gross than in any other like ten months in its history, and nearly 
a million more than same period last year. It earned the largest 
net in its history in April, 1915, and the largest net in ten months 
in its history. Also it earned in that period the largest surplus 
in its history and the dividend on its preferred stock more than 
three times over. It has paid its dividend on preferred stock 
for more than ten successive years, except last year, and has 
earned an average, at least, of 144 per cent on its common stock 
for more than ten successive years, but has paid its common 
stockholders nothing. It will, at the end of fiscal year ending 
June 30, 1915, at present operations, have earned more gross and 
incre surplus than any like period of its history. The territory 
served by the road has grown more rapidly in wealth and popu- 
lation in the past three years than any territory of like extent in 
this ccuntry and every factor that makes for growth, develop- 
ment and wealth is at the present time wonderfully promising. 
Have gross, net and surplus earnings, and rapid development, 
nothing to do with values? Compare this road with others of 
like, or even greater mileage, and M. K. & T. loses nothing by 
the comparison. If all the above do not create “a marketable 
and mortgageable equity,’ what does constitute such things? 
With all these rugged facts will the “Board” dare to pass the 
dividend on the preferred stock this year?—C. C. B. 

Answer.—This year the earnings of the M. K. & T. have noth- 
ing to do with the market price of its shares. M. K. & T. stocks 
have been low, because of the road’s financial position. On May 
1, $19,000,000 5 per cent notes fell due, and as no satisfactory ar- 
rangements could be made with bankers as to paying them off, 
holders were asked to consent to an extension of the notes for 
a year. Interest rate on the notes was increased to 6 per cent. 
Approximately 95 per cent of the note holders agreed to the ex- 
tension, leaving about $1,000,000 of the notes still undeposited. 
Last week, a holder of $10,000 of the notes secured an attach- 
ment in the New York Supreme Court against the road for the 
amount of his holdings. In the meantime, a special committee 
of directors is working on a financial readjustment plan, which 
has for its primary object the paying off of the notes, or their 
permanent funding. This plan has been somewhat delayed by 
the international situation, but the management hopes to have it 
completed, and underwritten in the not distant future. Naturally, 
if such a plan can be underwritten, the company’s serious diff- 
culties are at an end, for with the notes paid off or otherwise 
taken care of, the question of pressing financial obligations would 
be disposed of satisfactorily. The above situation as outlined 
explains the weakness of the stock. 

To date there has been no acute danger that a reorganization 
of the road would be sought through the courts. For the fiscal 
year ending June 30, M. K. & T.’s surplus after charges will be 
$1,500,000, but there is no question of paying any dividend on 
the preferred stock. All surplus will be put back into property 
improvements, or used to clear from the books some of the tem- 
porary loans. It is understood that the road has short time 
bank loans of about $2,000,000. The company officials regard 
the present traffic outlook as very satisfactory. 


Water 1n Coat Mines.—For every ton of coal raised from 
one of the anthracite mines, the operators of that field are 
obliged to pump to the surface about 11 tons of water. It 1s 
estimated that in the anthracite mines there are 900 pumps in 
use at the present time. The capacity of these pumps is approxt 
mately 1,000,000 ga}. a minute—American Machinist. 








The Ticket Offices of Large Passenger Terminals 


Factors of Design and Operation Influencing the 


Efficiency of the Ticket 


The ticket office is usually the first place where the passenger 
comes in contact with the railway, through its representative, 
the ticket clerk. A passenger’s opinion of the line on which he 
travels is formed very largely by his treatment by the railroad 
employees. Since first impressions count most it is easy to see 
wherein lies the real work of the ticket office. It must sell tick- 
ets, but it must also do its part to encourage good will towards 
the railroads. To be efficient the ticket office must be such that 
its clerks can work in pleasant surroundings under pleasant con- 
ditions, for these are conducive to courtesy and careful perform- 
ance of duty. 

The function of selling tickets is so important that the loca- 
tion, layout and organization of the ticket office should receive 
most careful attention. The existence of so many stations, some 
of them new ones, in which the ticket offices have been entirely 
subordinated to architectural exigencies shows that this problem 
has not always received deserved attention. Every effort should 
be made, therefore, to ascertain what has already proved best. 
Presumably those best informed are the ticket agent and his as- 
sistants. They know how the traffic runs, they know its pecu- 
liarities and they alone know how well or ill their office does 
its work. The agent usually has some practical ideas of im- 
provement, and whenever he proposes or disapproves his argu- 
ment should be given weight accordingly. It is often worth 
while to call on other agents at stations in the same city. Every 
city has its peculiar idiosyncrasies and other offices may have 
some good ways of meeting them. Designers often seem reticent 
to call on the experience of other cities; the idea deserves greater 
consideration. It is not advisable to introduce new departures 
in design without careful study. One of the greatest faults in 
modern passenger terminal design is this striving for the original 
or the spectacular. The most successful features of proper 
ticket office or terminal design are the well established ones. 


LOCATION 


The ticket office should be so placed relatively to the station’s 
other facilities that a person entering the station may buy his 
ticket, check his baggage and proceed to his train without re- 
tracing steps. The office should, if possible, be in plain view. 
Usually, if it is well placed no signs are necessary to indicate 
where it is. If it is not so placed there should be signs to make 
up for the delinquency. Whether the ticket office be in the wait- 
ing room, on the concourse or in a special so-called ticket lobby 
depends entirely on the station. Preferably there should be a 
ticket lobby through which passengers who have to buy tickets 
may proceed without molesting persons in the waiting room. If 
the waiting room is that part of the station around which all 
the other facilities center, the ticket office, being the most im- 
portant, should be among them. At stations where there is a 
large proportion of suburban traffic it is not advisable to make 
the waiting room a general entrance or passageway. The com- 
muters should preferably enter the concourse directly from the 
street, and the ticket office and the other station facilities should 
face or lead from the concourse. This makes the concourse 
the passageway it is intended to be and leaves the waiting room 
a place to wait and rest. The tendency of passengers after 
buying their tickets is to move towards the platform gates. To 
avoid congestion about the ticket windows, the office should be 
across the waiting room or concourse from the train shed. 


A SINGLE TICKET OFFICE PREFERABLE 


It is usually inadvisable to have more than one set of ticket 
windows. There are some stations used by two or three roads 


in which each line prefers to have its own ticket office, but un- 
less each office does sufficient business to make it an economic 





Offices in Such Stations 


The 
organization is more flexible, and since there is no duplication 


unit, it is usually better to confine the work to one office. 


the work can usually be done by fewer clerks. Patrons find 
two or more offices an inconvenience, because they are continu- 
ally going to the wrong window. There is also better oppor- 
tunity for supervision if the work is confined to one office. In 
many stations, however, there are special physical conditions 
which make necessary a division of ticket office facilities, as 
for example at the Grand Central or the Pennsylvania terminals 
in New York, where there are two separate levels. 

It is impossible to define any rules relative to the size of a 
ticket office. A passenger station usually lasts at least 20 years. 
The ticket agent’s domain should be designed with that in view, 
or so laid out that it can be enlarged without unnecessary re- 
arrangement of other facilities or reconstruction of the station. 
There is absolutely no justification for cramped quarters for 
the ticket selling force in any new large passenger terminal. 


LET THERE BE LIGHT 


It is to some extent unfortunate that ticket office designers 
do not more often consider how easy.it is to secure outside 
light. The problem in many cases is not so much to place the 
office where it can get natural light but to see that outside light 
is not shut off. If the office is in a large light waiting room, 
for example, the proper thing is to get all the light possible from 
the big area. Instead of placing a solid roof over the office 
and shutting off the light from the top it would be better to use 
a grating or a glass roof which can be opened if necessary for 
ventilation. In the same way, care should be taken to have win- 
dows or skylights wherever possible, and, if there are such al- 
ready, not to block them. The natural light is free; it is far 
better for the eyes and if there is plenty of it the open and 
bright effect will have a most salutary effect on the clerks and 
their relations towards the public. Precisely the same consider- 
ations apply to ventilation. A poorly ventilated ticket office is 
as stuffy as a prison cell and not the least conducive to courtesy 
and accurate work. Care must be taken, on the other hand, not 
to have a draughty office; illness will not promote courtesy. 

COUNTER ARRANGEMENT 

The height of the counter is quite important, especially in a 
busy office, because if the counter is a few inches too high it 
hinders rapid work, and if too low the clerk may acquire a 
stoop. Careful tests have shown that about 3 ft. 8 in. is the 
best height. 

The size of the counter deserves considerable attention. Its 
width should be sufficient on the inside so that the clerk can 
easily place the ticket and money on the counter, but not so 
wide that he has to reach unnecessarily to push them out to the 
purchaser. It is usually not best to use the inside counter as 
a desk for writing coupon tickets; it is better to use a special 
desk set to one side of the window or a few feet in the rear of 
it for this purpose. This desk is usually like a short book- 
keeper’s desk. It is the right height for writing; and the clerk 
while fixing a long coupon ticket can have all the room he wants 
without being bothered by well intended, but unnecessary re- 
marks about the weather and business. 

The tendency is to make the counter too wide on the outside 
of the grill. The shelf should be wide enough so that the pas- 
senger can easily open his pocketbook on it. It should not be so 
wide that he must lean over it to make himself heard, or to 
tempt him to put his baggage on it. 

The front of the office, outside, is not complete without a bag- 
gage shelf about knee high below the counters. Passengers 
find it a great convenience to rest their bags on this shelf and 
since the bags are nearer than if they were on the floor feel 
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more at ease. The shelf should be about 8 or 10 in. wide. It is 
usually made of some material, such for example as ornamental 
brass pipe, which harmonizes with the surroundings. 

Ticket counters in modern ticket offices are not often of wood. 
Much better results are obtained by using glass, marble or a 
similar material. Wood is not fireproof and it has a tendency 
to absorb moisture on damp days whereupon the difficulty of 
sliding tickets over it is liable to wear on the seller’s nerves. 
But the worst thing about a wooden counter is that it is so 
nearly the same color as the money passed over it, that the 
passengers are much more likely to leave change on it than on 
glass or marble. The counter should be of a material which does 
not reflect too much light. Marble is very satisfactory, bright 
brass or similar material impossible. Thick plate glass firmly 
imbedded and painted black on the under side or placed on a 
dark green mat is also satisfactory. The counter should not 
be so thick that passengers can not take their change without 
fear of dropping some of it. 

If the ideal ticket office were in an ideal community its win- 
dows would have no grills. The average ticket buyer goes to a 
ticket office so seldom that he is easily inconvenienced by hav- 
ing to talk through a grill. Nevertheless it is necessary to pro- 
tect the tickets and money. Without it the latter would have 
to be moved so far back from the counter as to interfere with 
rapid selling. The grill used in railway ticket offices is prefer- 
able to the glass front of the average theater ticket office. It 
should be of simple design and constructed of vertical rods with 
a dull finish. A grill of complicated design collects dust, is hard 
to clean and almost serves as a barrier between clerk and pa- 
tron. One of bright finish reflects too much light. 

It has been stated above that the properly located ticket office 
needs no signs to indicate its position. It is always necessary, 
however, to have a sign over the office to indicate that it is the 
ticket office and usually a sign is needed over each window to 
indicate the kind of tickets sold at that window. The sys- 
tem used at the Grand Central Terminal deserves mention. Over 
each window is a lighting fixture with a triangular globe on 
which is painted the word Through, Local or Pullman. There 
is a light in the globe only when the window is open, and the 
passenger can see at a glance to what window he must go to get 
his ticket. 

OFFICE EQUIPMENT 


Ticket office equipment has become so well standardized that 
but little need be said concerning it. Although some recent 
installations of wooden equipment have been made, present 
tendencies are towards the use of steel cases almost exclusively. 
Steel is slightly more expensive than wood, but it has advan- 
tages that make it peculiarly adapted for ticket offices. It is 
fireproof, and there are few places where that quality is more 
valuable than in a ticket office. Tickets are more than “scraps 
of paper,” and if a station’s stock of them is destroyed it is a 
tremendous task, as well as a costly one, to replace them with 
sufficient quickness to prevent delay to business. Steel cases are 
more compact and a clerk working at a steel local ticket case 
has more of his tickets within arm’s reach whereby he is saved 
many extra movements and can work at greater speed. There 
is also considerable saving in the stock room where the available 
space is almost always limited. It is well known that steel 
cases are cleaner than wooden cases and that vermin and 
rodents, even if they succeed in securing access to them, do not 
breed in them. The steel cases are less susceptible to weather 
variations, a considerable convenience in damp climates. 

The ticket stock cases in many offices are adjacent to the 
selling cases. In some offices, however, the reserve stock is so 
great as to require a separate stock room. Usually the stock 
for a particular window, or, to be more exact, any particular 
stock, is kept compactly in a particular section of the storage 
cases. If a window is assigned and one clerk alone handles the 
tickets for it the clerk is given responsibility for the section of 
the cases containing his stock. He has a private key and only 
he and the ticket agent can have access to the tickets. It is 
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even more essential that the ticket storage cases be fireproof than 
that the cases in the ticket office proper be so, and for that 
reason the use of steel cases is most advisable. The stock room 
should be in close proximity to the ticket office. In some sta- 
tions the stock cases are on a mezzanine floor in the ticket office. 
The idea is good from some points of view, but the office js 
often given a crowded effect and the outside light is sometimes 
cut off considerably. 

The desks for the cashier and the accountants are usually 
in or near the stock room, for therein is usually the most avail- 
able space. The idea is good provided the room is light and 
well ventilated, because it helps to keep the various departments 
of the office compact. The ticket agent’s desk is usually in a 
convenient nook in the ticket office proper, although in some sta- 
tions the agent is considered important enough to have an office 
of his own. In the latter case the agent and his assistants will 
be saved many steps if this office is adjacent to the ticket office, 
the stock room and the accounting desks. If these facilities 
are separated private telephone connection between the various 
departments is necessary. 

Every ticket office should be supplied with lockers in which 
the clerks may keep their wearing apparel. Steel lockers are 
to be preferred because they are fireproof. It is also advisable 
for the office to have its own toilets, as the latter will save many 
steps and considerable time. 


SELLING TICKETS 


Hardly two ticket offices have the same method of selling 
tickets. The chief difference is that in some stations a ticket 
for any destination may be obtained at any window, whereas 
in others there is a sharp distinction between local and interline 
business. Each system has its advantages and its advocates, 
but the determination of the method to be used at any particular 
station seems to rest entirely on the character of the traffic. 
For some reasons it would always be preferable to sell both local 
and interline tickets from any window. Passengers always have 
a tendency to go to the first open window they see and resent 
being sent from one window to another. Many of them either 
do not see the signs indicating whether the clerk has local or 
through tickets, or do not understand what the words mean 
if they do read them. 

At many stations, however, it is impossible to sell both local 
and through tickets at the same window. Reference to con- 
ditions at the South station in Boston or the New York Cen- 
tral ticket office in the Grand Central Terminal in New York 
will explain. At either of these offices, and particularly at the 
former, a very large proportion of the tickets sold are card 
locals, while at the same time there is also a large percentage 
of interline tickets which must be handled in an entirely dif- 
ferent way. The card local tickets are almost always purchased 
in haste; for the clerk to sell one requires but few seconds. 
The number of interline forms is so great, on the other hand, 
that the tickets cannot be within arm’s reach; to obtain a through 
ticket, to write up a complicated one, in particular, and to sell it 
is frequently a matter of two or three minutes. It would check 
rapid work and try the patience of purchasers of local tickets 
if the locals were not sold at one window and the interline 
tickets at another. Except in cases like these, where there are 
peculiar conditions, it would seem advisable to sell both local 
and through tickets from one window. 

It is next in order to treat of the methods of operation in- 
side the office. As far as the traveler is concerned it would be 
preferable to have a separate stock of both local and interline 
tickets for each window. It has been seen that there are some 
cases where a separation of suburban business must be made. 
There are other offices where it is manifestly impossible, because 
of the great number of forms, to have the desired separate 
stocks of interline tickets. In the New Haven ticket office at 
the Grand Central Terminal, where there are 10 windows on the 
upper level selling both local and interline tickets, a through oF 
suburban ticket may be obtained at any window. The intef- 
line tickets are, on the whole, comparatively simple and the 
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number of forms is not large. This is the best system pro- 
vided conditions permit of its use, because a patron can get his 
ticket at any window, and because every ticket that may be 
called for is almost within arm’s reach. 

The Pennsylvania Railroad follows the same method at its 
New York terminal. The interline tickets sold at the latter are 
somewhat more complicated and the number of forms is greater, 
but the number of local tickets is not as large, since most of the 
suburban business is handled at the Long Island ticket office 
on the lower level. The ticket office of the Boston & Albany 
at Worcester, Mass., sells local and through tickets over three 
roads. There are five ticket windows and the number of inter- 
line ticket forms is so great that the interline ticket case extends 
the full length of the office. There is a separate stock of local 
tickets for each window. For each window also there is a 
supply of the most lively interline tickets, but there is only one 
stock of the other interline tickets for the entire office. This 
seems to be the best possible scheme for use at offices where 
there is a fair local business and where provision must be made 
for a large supply of interline forms. 

At the South station in Boston, there is an absolute division 
of through and local business. Each local window has a sepa- 
rate stock of local tickets and a supply of some of the more 
important interline tickets. There is but one stock of the or- 
dinary interline forms for the several windows selling through 
tickets, but at each through window there is also a supply of 
some of the livelier long-distance local forms. 

It is usual in ticket offices having a sufficient number of win- 
dows for the purpose to assign each window to a particular 
clerk and to permit him and the ticket agent only to have ac- 
cess to his cases. The clerk is thereby given an undivided re- 
sponsibility for the appearance of his ticket cases and for his 
tickets, as well as for his cash. The window can only be used 
when he is on duty and his account for both tickets and cash is 
entirely distinct from that of any other clerk. Of course if 
three or four clerks are selling from a single interline ticket 
case the idea must be modified to suit; in principle, however, 
it remains the same. In this scheme no tour system is neces- 
sary. The clerk going off duty simply closes his window and 
can check cash and tickets without unnecessary haste and with- 
out interference by the clerk who, with a tour system, would 
follow him at the same window. The clerk coming on duty 
finds things just as he left them the night before and knows 
exactly where he stands without having to see that the clerk on 
duty before him has left matters just as they should be. It 
is another advantage that if one clerk is to relieve another 
there is absolutely no delay. It is a disadvantage that there 
must be a separate stock of tickets for each window, but in 
most offices a separate stock of local tickets must be supplied 
for each window anyway. In a busy office, in addition, it 
should be no hindrance, for the turnover of tickets will be suf- 
ficiently rapid for them to be sold before they have become too 
old. It would seem as though the advantages of assigning 
windows in a station busy enough to warrant that procedure 
outweighed to some extent the disadvantages. 

Windows cannot be assigned according to the above method 
unless there is a sufficient number of them or unless a few 
cages that can be moved on rollers are used. The latter are so 
bulky and require so much extra room when they are not in 
use that they do not often meet with favor. 


PULLMAN TICKETS 


If, in the city served, the railroad maintains a number of city 
ticket offices, it is a problem to take care of the Pullman reser- 
vations. It is usual either for each office to be assigned a certain 
Portion of the chairs and berths, or for one of the offices to be 
given entire charge, reservations at the other offices being made 
only on its authority as given by telephone conversation. For 
obvious reasons the office handling the reservations must be con- 
nected with all the rest by private wires. In many cases it has 
been found best for the one of the city offices to handle reser- 
vations. The entire list is kept at that office, entries being made 
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to suit the reservations, until about one-half hour before train 
time, when the diagrams are sent to the ticket office at the ter- 
minal, sales being made there until a few minutes before the 
train leaves, when the statement is sent out to the train. In 
some cases the reservations are telephoned to the station office 
and there are a few instances in which they are telegraphed. 

One solution of the problem that deserves more than passing 
mention is that worked out at one of the terminals in New 
York City. The ticket office is a large one. There are often 
four clerks selling Pullman tickets, and in addition it handles 
reservations for all the city offices. Behind the clerks at the 
windows is a large rack, holding all the cards for several days 
ahead. The rack is so arranged that cards may be taken from 
either side of it. On the opposite side is a table at which sit the 
clerks who handle the reservations asked for by telephone, the 
rack being so devised that the clerks on one side of it can ob- 
tain the diagrams without interfering in any way with those on 
the other side. 

It is impossible here to treat of the methods of accounting 
which form an important part of the work of the ticket office. 


“COURTESY ALWAYS” 


It has been stated that each clerk should be provided with a 
locker. He should also be assigned a private drawer or com- 
partment for his money in the office safe. Each of these com- 
partments should have an individual lock, a combination perhaps 
being preferable, and the clerk, himself, and possibly the ticket 
agent in charge of the office should be the only ones to have 
access to the contents. 

If ever the safety-first movement is succeeded or supplemented 
by a campaign of “Courtesy—Always,” as is beginning to seem 
possible, ticket agents in charge of terminal ticket offices will 
have first claim to appointments as “Courtesy-Always” agents. 
The ticket agent has peculiar qualifications for the job. He 
knows how to pick men, how to train them in ways of courtesy 
towards the public, how to supervise them in the results of 
their training, and presumably he has been through the mill 
himself. It is possibly somewhat strange to speak almost as 
though courtesy were the first requirement for proper ticket sell- 
ing. Courtesy is not the first requirement; it is subordinate to 
honesty and perhaps to accuracy, but it is the thing that needs 
most emphasis. 

The ticket agent at the large station is uswally given entire 
responsibility for the proper conduct of the work of his office, 
subject to the approval of the station master or some similar 
officer. He is, therefore, allowed to choose his own men. Each 
agent has his own ideas as to the best methods of picking as- 
sistants. Some find it best to take men from smaller stations 
on the line, and others to take them from other service in the 
terminal, as for example, from the information bureau. In al- 
most every case an effort is made to secure men who have had 
service with the company. Such men already have a fair knowl- 
edge of the road’s passenger service and are usually well versed 
concerning fares and connections. They only need to learn how 
to sell tickets under the arduous conditions of busy terminal 
ticket office service. It is now considered bad practice to take 
men from ticket offices of other roads, for it is the general 
opinion that positions in the ticket office should be looked upon 
as rewards for good work in other departments of the service. 

The diffrcult task for the ticket agent is not to find men who 
are accurate and honest, but to find men who are sufficiently 
courteous. Courtesy, if it is not born in a man, can be ac- 
quired only by long training. It is hard to learn, because it 
is intangible and because it often seems as if to be courteous to 
some people were but a step to being servile; and to be servile 
hurts. The results of courtesy, so far as the ticket clerk is con- 
cerned are the impressions made on the minds of the purchaser. 
The ticket seller, therefore, must be something of a student of 
human nature. If he is fitted for his work, he should acquire 
a faculty of telling a person’s character and frame of mind al- 
most by his appearance, his actions and the sound of his voice. 
There are some people, however, who are tough nuts to crack. 
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The ticket clerk is paid to serve such people right. He will 
derive the most satisfaction from his work if he can take pride 
in solving the idiosyncrasies of people. He should feel that he 
has accomplished something when he has pleased a grouch, 
when he has convinced a crank that there is something intelli- 
gible about the timetables and tickets after all, or when he has 
conveyed a complicated bit of information to a foreigner who 
speaks almost no English. It has been suggested that he should 
put himself in the place of the person outside the window. The 
idea is a good one. Every person who asks a question usually 
has good reasons for the query, and if the clerk will think a 
moment he can usually frame an intelligent answer no matter 
how foolish the question. There are few snobs in this world, 
but there are enough and they are the hardest kind of peo- 
ple with whom the ticket clerk has to deal. He should, never- 
theless, try to follow his rule of putting himself in their places. 
When they have gone he can find solace for any ill-treatment 
in thanking Heaven that the state is figurative, not normal. 

It is usual in most large offices for the junior clerk to be put 
on local tickets first and then for him to work up gradually to 
one of the windows selling complicated interline forms. In one 
large office each clerk is strongly encouraged to understudy the 
next higher man. Each clerk is thus always improving him- 
self for his next higher position, and if the older clerk is out 
his place is easily filled. Schedules and rates are changed so 
often that even an experienced clerk must learn new things 
about his work continually. The ticket agent can never be too 
careful that the orders and instructions are properly understood 
and remembered. At the office mentioned above the agent has 
a check on this in the form of periodical written tests. It is 
something of a job to compile the various questions, and even 
more difficult to correct the papers, but the office always knows 
where it stands. The agent is sure that orders are being under- 


stood and he has a check on every man. The same agent also 


holds monthly or bi-monthly staff meetings. Here he has a 
chance to emphasize the need of courtesy and every man has an 
opportunity to offer and discuss all kinds of suggestions for the 
good of the office. It is a waste of words to say that the staff 
of this office and its management are unexcelled. 


TRAIN ACCIDENTS IN MAY! 


The following is a list of the most notable train accidents 
that occurred on railways of the United States in the month 
of May, 1915: 

Collisions 
Kind of 
Accident. 
be 
re 


Kind of 

train. Kil’d. Inj’d. 
P. & F. 1 29 
F. & P. 0 6 


Road. Place. 
St. Louis, I. M. & S..Grassy Lake. 
N. Y. Central.......Scarborough. 


Derailments 
Cause of 
Derailm’t. train. Kil’d. Inj’d. 
unx’ F. 3 
d. track . 3 
d. drawbar 0 
b. flange 20 
unx 0 
b. wheel 0 
unx 20 


Kind cf 
Road. 
Norfolk & W 
Southern Marion. 
Balt. Belmont. 
Chicago, M. & St. P.. Yankton. 
Southern Toccoa. 
Missouri Pac. ....... Nebraska City. 
Northern Pac. Honey ford, 


Place. 
2. 3oyce. 
2, 
14. 
15. 
15. 
*17. 
22. P. 

The trains in collision near Grassy Lake, Ark., on the night 
of the fifth were eastbound passenger No. 20 and an engine 
without train, westbound. Twenty-eight passengers and five 
employees were slightly injured and a trespasser was killed. 


The light engine, in charge of a conductor, an engineman and 





1Abbreviations and marks used in Accident List: 
rc, Rear collision——bc, Butting collision xc, Other collisions——b, 
Broken d, Defective unf, Unforeseen obstruction unx, Unex- 
plained derail, Open derailing switch ms, Misplaced switch——acc. 
obst., Accidental obstruction malice, Malicious obstruction of track, etc. 
boiler, Explosion of locomotive on road fire, Cars burned while 
running: P. or Pass., Passenger train F. or Ft., Freight train (includ- 
ing empty engines, work trains, etc.) Asterisk, Wreck wholly ‘or partly 
destroyed by fire——Dagger, One or more passengers killed. 


_ 
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a fireman, had encroached on the road right of the passenger 
train. 

The trains in collision at Scarborough, N. Y., on the 15th 
were a northbound local passenger train and an electric 
locomotive without train, the locomotive running into the 
rear of the passenger train and damaging itself and the rear 
passenger car. Four passengers and two employees were 
injured. The electric engine had run past a distant and a 
home signal set against it. 

The train derailed near Boyce, Va., on the third was a 
northbound freight and 21 cars left the rails. One trespasser 
was killed and 3 were injured. The cause of the derailment 
was not determined. 

The train derailed near Marion, N. C., on the third was 
westbound passenger No. 1. One sleeping car was ditched 
and three passengers were injured. The derailment was due 
to distortion of the rails by excessive heat, at a place where 
new ties were being put in. 

The train derailed at Belmont, Ohio, on the 14th was a 
westbound freight, and 14 steel cars were wrecked. Riding 
on the cars were a number of trespassers, of whom eight are 
said to have been killed. The derailment was due to the 
failure of a drawbar which was pulled out and fell to the 
roadbed. 

The train derailed near Yankton, S. D., on the 15th was 
an eastbound passenger and the three rear cars were over- 
turned. Eighteen passengers and two trainmen were injured, 
none seriously. The cause of the derailment was the break- 
ing of the flange of a wheel of a freight car. 

On the Southern Railway near Toccoa, Ga., on the 15th 
there was a derailment in which several freight cars were 
wrecked which ordinarily would not appear in this list, but 
which became prominent by reason of the fact that the next 
morning, while the wrecking crew were picking up the last 
car, six men, including the supervisor, the section foreman, 
and four laborers, were killed, and nine other employees were 
injured, by the fall of a car which was being lifted by der- 
ricks. A chain slipped and the car dropped suddenly on the 
men, who were beneath it. 

The train derailed near Nebraska City, Neb., on the 17th 
was a westbound freight, and seventeen cars were wrecked. 
Oil or gasolene in one of ten tank cars took fire and the 
wreck was burnt up, including two carloads of silver bullion, 
the metal in which was melted. Five trespassers riding on 
the train were burned to death. The cause of the derailment 
was a broken wheel. 

The train derailed near Honeyford, N. D., on the 22nd 
was southbound passenger No. 14. The train was running 
about 25 miles an hour. Eighteen passengers and two train- 
men were slightly injured. The cause of the derailment was 
not determined. 


RuLes ror Track WaLktnc.—The first and most important 
rule is akin to an Irish bull: Don’t walk on the track if you 
can possibly find any other road, path or field to walk on. But 
if you must walk on the track, then be sure to look behind you 
frequently, especially if the wind is blowing in the opposite 
direction as you are walking. On the approach of a train look 
around and let the engineer know that you see him. Don’t wait 
until he is almost upon you, don’t leave him in doubt. Don’t 
compel him to whistle for you. Your danger grates on his 
nerves and the unnecessary whistling grates still more on the 
nerves of the peaceful dwellers along the tracks. If on a double 
track railroad, walk on the track on which trains come towarés 
you, but don't neglect to look behind you often, for trains some- 
times run on one track in both directions. Never “hop” 
a moving car or engine; it is always dangerous; always gets your 
hands (and often your clothes) dirty, and very rarely brings 4 
reward. Finally, the famous advice of Punch, about telling 
jokes applies with sledge hammer force to walking on tracks: 
DON’T.—Alton ‘(IIl.) Ezening Telegraph. 





Necessity for Additional Revenues on Western Railways 


Brief Submitted by C. C. Wright in Western Rate Ad- 
vance Case Discusses Condition of Carriers Since 1901 


The attorneys representing the western railways have filed 
their briefs with the Interstate Commerce Commission in the 
western freight rate advance case, and oral arguments are to 
be heard before the commission at Washington beginning on 
June 22. Separate briefs were filed by the committee of six 
attorneys representing all of the lines for the different com- 
modities involved in the case. The brief on the necessity for 
additional freight revenues was prepared by C. C. Wright, general 
_solicitor of the Chicago & North Western and chairman of the 
attorneys’ committee. Some extracts from this brief are as 
follows : 

The question naturally divides itself into three interrogatories, 
viz. : 

(1) What is the revenue of the carriers and what return 
are they receiving upon their property? 

(2) What is the cause of the low returns? 

(3) What ought the carriers to earn? 

REVENUES 

We submit that the showing as to the 41 roads, which has 
been presented by the carriers, is the fairest way possible in 
which to determine the actual revenues of the roads in the 
territory, throughout which the advance in rates is proposed. 
It is true that there are some small lines which are omitted 
and that there has not been included in this group some which 
are known as transcontinental lines, and which will receive an 
incidental, small advantage by the advance. It is true, some 
of the lines extend into territory outside of that involved, but 
sub-groupings make it plain that the 41 roads reflect the con- 
dition in the territory. 

Attention is particularly directed to the exhibit in relation to 
the net operating income of the various years. It is shown that 
the operating revenues for the period 1908-1914 increased 
$1,348.42 per mile of road, as compared with 1901-1907, but at 
the same time, the operating expenses, hire of equipment and 
joint facilities increased $1,407.34 per mile of operated road. The 
taxes in the second period, over those in the first, increased 
$115.17 a mile, while the rental and net lease of road decreased 
$20.95. As a result, the net operating income of these roads, on 
an average for the last seven years, has been $153.14 less than the 
average of the seven years immediately preceding. If the last 
six years are taken, as against the six years prior to that 
period, the results will not be materially different. 

It will be noted that in only four of the years in the last 
seven, has the net operating income per mile operated, equaled 
the lowest net operating income during the prior period of 
seven years. In no year in the last seven has it equaled the 
highest yield in the prior seven years. The average for the 
second period was $2,045.34, as against $2,198.48 for the first. 

It will be noted also that in 1909 and 1910 the return was 
much greater than in 1914. In three of the last seven years, 
the net operating income per mile has been less than $2,000, 
while it was less than $2,000 in only one year in the first 
period, which was the year 1904, when all business was paralyzed. 
If one compares the year 1913, one of large volume of business, 
with the year 1907, it is readily seen that the operating income 
per mile for 1907 was $260 in excess of that most prosperous 
year in the latter period. 

If a comparison is made of the last five years, that is, 1910 
to 1914, inclusive, with the five years immediately preceding, it 
will be seen the decrease is even greater than in the preceding 
seven-year period, so that any grouping of the years which may 
be selected indicates a declining net operating income per mile of 
toad. Comparing the lowest year in the latter period with the 
lowest year in the first, shows a decline of $159.93. Comparing 





the highest year in the second period with the highest year in 
the first period, shows a decline of $285.63. A like comparison 
might be made by taking the two and three lowest in each period, 
or the two and three highest in each period. 

The same story is told by Exhibit 10, in a comparison of ratios 
of operating expenses to revenue. In no year in the last period 
has the operating ratio been as low as in the former period. 

The study of the variations of operating ratios, as made by 
the commission in connection with this case, is both interesting 
and illuminating. As stated in the resume presented by A. M. 
Bean, one of the examiners of the commission, it discloses that 
while exceptional conditions on individual roads may in part 
account for unusual variations in the operating ratio, there are 
certain general conditions which operate alike upon the different 
roads, which would have the tendency to increase the operating 
ratio. Among those are included the increase in wages; in- 
crease in price of fuel; increase in cost of ties; larger ex- 
penditures required to properly maintain road and equipment; 
increase in taxes; more numerous requirements by state and 
interstate commissions; decreasing revenue due to reductions in 
rates, and to the introduction of depreciation charges. These 
are all general in their character, and there is nothing in the 
record to indicate that there will be any change which would 
counteract such increased expenses. The only one of the general 
reasons why the operating ratic has increased which may be 
reasonably expected to be remedied is the one mentioned as the 
decreased revenue due to reduction in rates. That seems to be 
the only one in which this almost steady increase in operating 
ratio may be checked without serious detriment to the public 
service. 

It would seem that these exhibits lead irresistibly to the con- 
clusion that the net operating income per mile of road of the 
carriers is declining. It is shown that in 1914 it was only 
$1,963.36 per mile of road and that for the average of the last 
seven years it was only $2,045.34. 

If the road and equipment cost, as shown in the exhibits and 
from the books of the carriers, represents the value of the property, 
it will be seen that the earnings for the last seven years yielded 
a net return of 4.19 per cent. In the year 1914, the earnings re- 
turned only 3.81 per cent. A comparison of different years in 
the same period demonstrates the decreasing rate of return, as 
well as the insufficiency of the revenues. The highest year in the 
first period was 1907, when it was 5.64 per cent, and the highest 
year in the second period was 1909, when the return was 4.61 per 
cent. During the first period, in no year did the return fall below 
4.55 per cent. In only one year in the last period did it reach 
that figure; that is, there is only one year in the last period when 
the rate of return was as high as the lowest year in the first pe- 
riod. If comparison is made with the earnings in 1914 and the 
year immediately preceding, it will be seen that the returns had 
fallen from 4.44 to 3.81. The reports of the fiscal year 1915, so 
far as yet received, would indicate that 1915 was no better than 
1914. The last five years of this period may be compared with 
any other five years that may be selected, but still the rate of 
return is less in the last five years. Even the panic year of 1904 
was better than any year since 1909. 

This showing of the carriers is not met by any counter evi- 
dence, because it cannot be. By grouping of strong roads pro- 
testants were able to show an earning above 6 per cent on the 
group selected, but they were not able to show a return of 7 
per cent, even after making deductions from road and equipment 
of amounts which they had pointed out as, in their opinion im- 
properly included, and without adding anything for working cap- 
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ital, during any of the periods. Even under the showing of se- 
lected groups by the protestants, the same downward trend was 
apparent. 


THE CAUSES OF DECLINE 


It is proper to discuss the causes of this declining net operating 
income from rail activities, and determine whether it is due to the 
fault of the carriers, or to causes beyond their control. 

Attention is here directed to the fact that the carriers have been 
steadily investing more money in the property, amounting in the 
last seven years to more than a hundred million dollars a year 
for additions and betterments to the existing roads. They have 
been steadily improving the character of their railroads and equip- 
ment out of the money so expended. The evidence, we believe, 
fairly demonstrates that the roads in question in this case have 
been meeting the public demand and improving their service from 
year to year; they have increased their efficiency by all known 
means within their power. The density of traffic per mile has in- 
creased, and yet, notwithstanding all of these things, which make 
for efficiency and lower costs, the cost per unit of service has 
increased. 

It is true that the operating revenues of the lines in question 
have increased, but it is also true that the operating expenses and 
the taxes have increased at a faster ratio. The revenues per mile 
of road increased in the last period over the first, on a yearly 
average of $1,348.42, but the operating expenses, exclusive of 
taxes, rental, etc., increased $1,407.34; the increase in taxes was 
$115.17 per mile and the decrease in rentals $20.95 per mile, which 
results in a net decrease on the average for the last seven years, 
as compared to the seven years prior thereto, of $153.14 per mile. 
It thus is apparent that the carriers have not been able by the 
means employed to meet the increasing costs out of increasing 
revenues. 

It is difficult to determine accurately the extent to which each 
of the different causes has contributed to this result, but there are 
some things that can be pointed to as potent factors. 

By exhibit 12 it will be seen that the ton-miles per mile of road 
had increased from an average of 613,059 tons in the first period, 
to 709,889 tons in the second period. It appears, however, that 
the increase in the first period was much more rapid than in the 
second. The average of the second period over the first was ap- 
proximately 13.5 per cent. The average of the tons per train mile 
in the first period was 266.78, and in the second, 316.54, which 
was approximately 18.5 per cent. It will be noted, however, that 
the greatest increase was in the last period. 

Notwithstanding the increased capacity and weight of the 
freight cars, it will be seen that the increase in the tons per mile, 
has been less than 10 per cent; and exhibit 14 shows that there 
has been very little increase in the revenue tons per car mile since 
1907. This is partly accounted for by the fact of the low mini- 
mums which are enforced by various state commissions, and partly 
by the fact that with the diversified character of traffic and the 
necessity of special equipment, the empty car mileage has in- 
creased. 

That the labor costs have been a material element in the in- 
creased expenses of the carriers is not only apparent from the 
special study of operating ratios, which was made by the com- 
mission, but appears conclusively from exhibit 15. This exhibit 
shows the increase in wages paid, year by year, on account of the 
increase in rate of pay. The exhibit was prepared to include gen- 
eral officers and also excluding general officers. It will be noted 
that the increase has been greater when the general officers are 
excluded than when they have been included. That is particularly 
noticeable in the last seven years. The increase in labor costs has 
not been uniform. From 1902 to 1903 there was a very large in- 
crease, being a little over six and one-half million. The increase 
for 1903 to 1904 was over four and one-half million. There was 
a material increase from 1907 to 1908, being nearly six million, 
but in 1909 there was a decrease of nearly two and one-half 
million over 1908. In 1910 the increase was over fourteen million, 
and in 1911 over twelve million. It will be noted that this increase 
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came at about the time of the decision of the commission in 1910, 

This exhibit shows that the increase in expenses, due to in- 
crease in the rate of pay for employees, was in the year 1914 
over 1900, $85,167,085.95. 

On exhibit 17 is shown the increase in taxes and the increase 
due to the advance in the rate of taxation. It shows that taxes 
in 1914 were $17,628,142.61 more than they would have been, if 
computed on the rate of taxation in 1901, or $179.06 per mile of 
road operated. 

The increased labor costs, due to the increase in rate of pay, 
was $865.11 more per mile of road operated in 1914 than it would 
have been under the 1900 wage scale. This makes a total in- 
creased operating expense per mile of road operated, due to in- 
creases in the rate of pay for employees and the rate of tax- 
ation by states and municipalities of $1,044.17 per mile, which 
would be equivalent to a return of 2.02 per cent upon the cost 
of road and equipment. In other words, if the same wage scale 
and the same rate of taxation had been applied in 1914 as in 
1900 and 1901, the carriers would have been able to have earned 
a return of 5.83 per cent upon the cost of road and equipment, 
instead of 3.81 per cent. This very definitely locates a large 
element of the increased cost. 

Exhibit 18 shows in detail the increase in cost of material and 
other items. Attention is directed to the fact that since 1909 
the cost per miie of road for material and other items has in- 
creased more than $400. 

A study was made to determine as far as possible the relation 
of the maintenance costs. It was a recognized fact that main- 
tenance costs, particularly of equipment, has increased in the last 
few years. 

The ratio of maintenance of way and structures to the revenue 
has decreased in the last seven years over what it was in the 
preceding seven years and there is only a small increase in the 
ratio of maintenance of way and structures expenses to the cost 
of road and equipment. On the other hand, maintenance of 
equipment shows that it has increased faster than the revenue 
and faster than the cost of road and equipment. For the first pe- 
riod the total maintenance costs were 26.69 per cent of the rev- 
enue, and in the second period 29.24 per cent of the revenue. 
In the first period the maintenance expenses averaged 4% per 
cent of the value of road and equipment, and in the second 5.29 
per cent. 

An examination of this exhibit, however, will disclose a rather 
uniform advance. It does not indicate an abrupt advance, due 
to change in accounting methods, in 1908. The increase, 1901 
to 1907, in maintenance of equipment, amounted on these roads, 
to approximately $54,000,000. From 1908 to 1914 the increase 
was approximately $52,000,000. The gradual increase of this 
cost of maintenance of equipment would indicate that it was not 
due to the latter period to the depreciation account, but was the 
result of far-reaching causes. 

Maintenance of equipment shows a much more radical in- 
crease. It will be observed, however, that maintenance of 
equipment per mile of road shows a steady advance. _ There 
was no sudden advance from 1907 to 1908. In 1906 main- 
tenance of equipment per mile of all tracks operated was 
$809.22, in 1907 $894.01, in 1908 $849.08 and in 1909 $887.10. 


NEEDS FOR THE FUTURE 


In Wettling’s Exhibit 29 the carriers assembled the amount 


of maturing obligations for the next seven years. This was 
for the purpose of indicating that the carriers involved in 
this case must renew a large amount of obligations or place 
new securities beyond the amount necessary for additions 
and betterments each year. It is true that the building of 
new roads in this territory has almost entirely ceased. It is” 
not believed that the public is going to be satisfied unless 
additional lines are constructed. Every indication is that tt 
will require as much for additions and betterments annually 
in the future as it has for the last seven years, therefore these 
various carriers must raise at least $100,000,000 a year from 
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some source, in addition to the amount necessary to refund 


or refinance their maturing obligations. For 1915 they would 
require over $155,000,000 for additions and betterments and to 
take care of maturing obligations. 

A noticeable fact in this connection is that the increase in 
capital liability has been largely made by the increase of in- 
terest-bearing obligations, rather than by the increase of 
stock. Exhibit 28 shows that in 1910 the capital liabilities 
represented by stocks were 46.33 per cent, by bonds 53.77 per 
cent. In 1914 this had changed so that the ratio of stock to 
total capital liabilities was only 37.74 per cent and the ratio of 
bonds and funded debts had risen to 62.26 per cent. 

The facts disclosed cannot help having an unfavorable 
effect on the borrowing ability of these carriers. We care not 
whether you call it credit, or not. They will not be able to 
borrow additional capital on as favorable terms as they would 
if their proportion of property represented by the bonds and 
outstanding interest-bearing securities was less. When we 
speak of the impaired credit of the railroads, we do not refer 
to the interest rate on underlying securities, which represent less 
than 50 per cent of the value of the property. What we mean, 
however, is that for new money and for money which is needed 
for additions and betterments and the development of the prop- 
erty, the carriers are not now able to borrow on as advantageous 
terms as formerly; that they have about reached the limit of 
their borrowing capacity on top of their present debt; and that 
they are not able to float their stocks, because of insufficient 
revenues to guarantee dividends commensurate with the risk. 

Statisticians may make exhibits without end, but they can never 
overcome the fact that any company, be it a railroad, an indus- 
trial or a public utility company, can not have as good credit 
with a mortgage covering 65 per cent of the value of its prop- 
erty as it would have if its mortgage covered only 50 per cent 
of its property, and the increasing per cent of the interest- 
bearing debt must obviously affect its credit. This fact is aggra- 
vated by the large amount of short time obligations entering 
into the aggregate of its interest-bearing obligations. 

While we have not laid any great stress in this case upon im- 
paired credit, we do insist that the evidence shows that the 
ability of the carriers to borrow new or additional money and the 
ability of the carriers to raise money by the sale of stocks is 
greatly curtailed; that higher rates must be paid and that it is 
increasingly difficult to secure money from any of these sources. 
This, we believe, to be largely due to the fact of a declining net 
revenue. 


TO WHAT RETURN ARE THE CARRIERS ENTITLED? 


The only authoritative statement of the rate of return to which 
a carrier is entitled is found in the decisions of the courts in 
cases where the court has been asked to enjoin the enforcement 
of legislative acts or the orders of commissions, reducing rates 
or curtailing the revenues of the carrier. These cases must, of 
course, be based upon individual conditions, i. e., the court can 
consider only the rate of return to be received by the particular 
line asking the injunction. 

The question before the Commission, in considering an ap- 
plication of this kind, is, of course, much broader. This un- 
doubtedly has been recognized by the commission, but we desire 
to suggest, in this connection, that when they are considering the 
reasonableness of rates, the rate of return upon a single line, or 
upon two or three lines, operating in a territory, can form no 
criterion as to whether or not the rates are reasonable. This is 
apparent from the fact that one line, under the same rates, may 
earn 8, 10 or 12 per cent. upon the value of its property, while 
another line may earn only 4 or 5 per cent upon the value of its 
Property. It is in recognition of this fact that we have presented 
the matter as though all the lines in the territory were operated 
as one line. This must rest upon the assumption that the main- 
tenance of these lines is all necessary and proper. 

The carriers in this case have based their contention upon the 
tight to earn at least 7 per cent upon the value of their property. 


RAILWAY AGE GAZETTE 





1417 


In the Minnesota Rate Case, the circuit court held that the car- 
riers in question in that case were entitled to earn at least 7 per 
cent upon the value of their property. While the case was re- 
versed by the Supreme Court of the United States, the position 
of the circuit court as to the rate of return to which the com- 
panies were entitled was not reversed nor criticized. In a case, 
not yet reported, which has been decided, pending this present 
hearing, by the district court of Arkansas, it was held that the 
carriers in that section had the right to earn not less than 7% 
per cent upon the value of their property. These and other cases 
indicate very clearly that the carriers in the territory in question, 
as a minimum, are entitled to 7 per cent upon the value of their 
property. 

The advances in this case were expected to increase the 
revenues of the carriers by about $10,000,000 per year, as stated 
in the opening. The evidence and a more careful analysis of it 
discloses the fact that the estimate was too large. If the in- 
crease were $10,000,000 a year, it would make the full net operat- 
ing income of these roads only $203,286,463.22, and would in- 
crease the rate of return by only a small fraction of one per 
cent. In round figures, the rate of return in 1914, if the pro- 
posed rates had been applied, would have been 4 per cent and 
such rate of return must be considered to be below anything 
that even the most radical could claim to be reasonable. It 
would not pay the interest on the bonds, assuming that 100 per 
cent value of the property could be bonded at the rate of inter- 
est accruing on the underlying mortgages. 

In this connection, and to meet what appears to be the opinion 
of the Supreme Court in recent cases, the carriers have at- 
tempted to separate the costs of the freight and passenger busi- 
ness and ascertain the rate of return upon each class of business. 
There being no authoritative method for the separation of 
expenses the carriers used various methods and any or all of 
them are only approximate. We believe them to be such 
reasonable approximations that they may justly and rightly be 
used as the foundation for an opinion. 

Under these bases, as shown by Exhibit 30, the ratio of ex- 
penses, including taxes, hire of equipment, etc., to revenue on 
the freight business, runs from 75.14 to 76.98, and the rate of re- 
turn under these different bases, on the freight business, varies 
from 4.23 to 4.68 per cent, so that on any of the bases used there 
is such a margin of insufficiency of return as to render negligible 
any possible errors in the bases used. 


HOW MAY THE REVENUES OF THE CARRIERS BE INCREASED 


From this evidence, it seems that but one conclusion can be 
drawn, and that is, the increase in rates for the purpose of 
increase in revenues has been justified. If this conclusion is 
correct, it remains only to determine in what place and upon 
what commodities the advance shall be applied. It would be , 
impracticable to make the advance of rates in either of the sec- 
tions of the territory involved upon such commodities as grain, 
live stock and packinghouse products, without making a corres- 
ponding advance in the other portions of the territory 

As to the selection of commodities, there will always be differ- 
ence of opinion. The striking thing about this hearing has been 
that each protestant has been vigorous in asserting that the ad- 
vance ought to be made on “the other fellow’s commodity.” 
The carriers in this case have exercised the best judgment they 
had, having in view the raising of additional revenue and the 
distribution of the additional charge to the public. The traffic 
managers familiar with their territory, know very well that 
there are certain commodities and classes of commodities that 
cannot stand an advance. If, therefore, there are certain rates 
which from competitive or commercial reasons, cannot be ad- 
vanced so as to afford the same ratio of profit to the carriers as 
the other rates, it constitutes no reason for denying the advances 
on other commodities. Neither does this necessarily mean unjust 
discrimination. 

The attempt in this case has been to select those commodities 
which will produce the needed revenue, with the least hardship, 
and to so distribute the advances that they may be borne by the 
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public generally, rather than by any separate class. It has not 
been thought practicable at the present time to advance the class 
rates in the western territory. They have been, many of them, 
fixed by orders of the commission, which would prevent an ad- 
vance, and beyond that, the class rates in the western territory 
have not been so carefully and uniformly adjusted as in the east. 

We beg leave to suggest that the act of Congress in relation to 
regulation of commerce fully contemplates that the carriers them- 
selves shall retain the initiative in the matter of fixing rates, and 
the power of the commission is intended to be regulatory only, 
for the purposes of seeing that excessive or extortionate charges 
are not made by the carriers, and preventing undue or unjust 
discriminations. The law does not authorize the commission to 
fix rates. If, therefore, the initiative in fixing rates is to be left 
to the carriers, they must be allowed some discretion and must 
be expected to exercise that discretion within reasonable limits. 
It would seem that the duty of the commission in passing upon 
an application of this kind, somewhat general in its character, 
should be limited to the determination of whether the carriers 
have exercised a reasonable discretion. 


A RECENT DEVELOPMENT IN RAILROAD 
FINANCE 


By GerorGe A. CLARK 


The development of rail transportation in the United States 
can be conveniently studied from at least three points of view. 
There may be others, but certainly the problems of this industry 
fall into three natural groups; these are the physical and engi- 
neering problems arising from the construction and operation of 
the plant, the organization of the employees, and the develop- 
ment of the financial structure of the individual corporation. 
The latter is primarily of interest at this time because of the 
significance of a recent development to which as yet little atten- 
tion has been given. 

Capital has entered into the transportation industry in two 


forms, through the purchase of investors of either a share in- 
terest in the undertaking, having a more or less well-defined 
speculative value, or through the purchase of a fixed obligation 
(bonds), which generally has a rather well-defined investment 


value. It has not been feasible to develop a single important 
railroad system in the United States through the sale of capital 
stock alone. In every instance from one-third to two-thirds of 
the capital which has been required for the development of a 
given property, has been secured through the sale of bonds. 
Considering the needs of the industry and the resources of the 
country, it is a tribute to the financial genius of the early rail- 
road promoters that such a large proportion of capital has en- 
tered the industry through sale of capital stock. 

The sale of bonds for the purpose of inducing capital to enter 
the industry introduces a consideration of the various elements 
that have entered into this form of finance. During this period 
every conceivable modification and variety of obligation has been 
created to meet real or fancied needs. During the past three 
years, however, a definite form of obligation securing bond issues 
has been developed. An instrument has now been devised which 
meets the more exacting requirements of the state banking and 
insurance investment laws, and which appears to be adequate 
for the future needs of the industry. The “blanket mortgage” 
has at last reached a point where it appears reasonable to expect 
that there will be no further changes of consequence in the 
character of obligations of this kind. 

Although the more recent “blanket mortgages” are in many 
ways an advance over the Great Northern first refunding mort- 
gage securing the 4%s of 1951, it can be said that the precedent 
in this line, as in many others, was established by James J. Hill 
when he asked his stockholders to authorize an issue of 
$600,000,000 bonds. Within the past year the Pennsylvania, the 
New York Central, the Chicago, Milwaukee & St. Paul, the 
Northern Pacific and the Erie have secured the approval of their 
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stockholders, authorizing the creation of “blanket mortgages,” 
‘lhe New Haven, the Baltimore & Ohio and the Southern legal 
and financial officers are now working on similar mortgages. 

In a very significant sense, this new type of obligation ap- 
pears to mark the end of the period of construction, consoli- 
dation and system building in the railroad development of the 
United States. A bond has been issued, secured by a mortgage, 
which appears to incorporate all of the essential features of the 
divisional, consolidated, refunding, convertible and debenture js- 
sued with few of the disadvantages inherent in all of them. In 
a very real sense of the character of the obligation created by 
the railroads during their development closely corresponds to the 
physical development of the business. Out of the great variety 
of obligations which have been created for the purpose of rais- 
ing capital, the following may be considered as typical of the 
period and purpose served. 

The first of these is the divisional mortgage of which there 
still remain a great number. As various pieces of track were 
projected, the most natural method of raising a part of the cap- 
ital for the undertaking was to place a mortgage upon the speci- 
fic piece of track under construction. As detached mileage was 
welded into through line, the equities in earnings and property 
values grew rapidly. Many obligations of this type are a favor- 
ite with the most conservative investment institutions. There 
are a few companies which still employ them, notably the Chi- 
cago & North Western, which within the past two years created 
two important mortgages of this kind, the Milwaukee, Sparta 
& North Western first 4s of 1947 and the St. Louis, Peoria & 
North Western first 5s of 1948. Both of these issues have since 
heen assumed by the Chicago & North Western. As a type, 
however, with the refunding of the existing divisional mortgages 
they will disappear from railroad finance. 

The welding of local operating units into through lines brought 
about the consolidated and unifying mortgage. This type of 
obligation allowed somewhat greater freedom in the development 
and expansion of the property than was possible with divisional 
mortgages. It could be used for refunding such issues, for con- 
struction or acquisition of new mileage, for the development of 
existing mileage and for the purpose of uniting independent 
properties into a single system. The Louisville & Nashville 
unified 4s of 1940 is an illustration of this type of bond issue. 
The consolidated mortgage afforded a method of bringing about 
one of the most important developments in the industry, namely, 
the consolidation of iocal units into through lines. 

Closely parallel to the consolidated mortgage but following 
it as the demand for a more flexible financial instrument arose 
with the further development of the country, is the general re- 
funding mortgage. This perhaps has been the most conspicu- 
ously successful of the various instruments employed to date. 
A number of well-known issues of this type have served the 
purpose for which they were created most admirably. Of these, 
some of the better known are the Chicago, Burlington & Quincy 
general 4s of 1958, the Chicago & North Western general 4s 
of 1987 and the Delaware & Hudson first and refunding 4s 
of 1943. 

This type of issue has not been without certain marked dis- 
advantages. The most noticeable of these has been the fixed in- 
terest rate common to most of them, the fixed authorized amount 
and burdensome restrictions as to issuance of bonds for other 
than refunding purposes. The fixed interest rate has frequently 
made it impossible for the company to sell bonds except at a 
prohibitive discount. The general lien 3s of 2047 of the North- 
ern Pacific, and the Atlantic Coast Line unified 4s of 1959 are 
two instances in point. The general refunding mortgage bonds 
have been commonly limited as to the total authorized issue 
by some more or less arbitrarily fixed amount. In no important 
instance has the amount fixed been adequate. 

The third occasion of difficulty in the use of these refunding 
issues has arisen from what have proven to be unnecessary 
and burdensome restrictions as to the issue of additional bonds 
and the absence of iiberal provisions as to redemption, con- 
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vertibility, etc., all of which serve to adapt the issue to the pe- 
riod in which it must be sold. An instance illustrating the im- 
portance of this feature is found in the Chicago, Rock Island & 
Pacific first refunding 4s of 1934 where the amount issuable 
for additions and improvements to existing lines is limited to 
$2,500,000 per calendar year. This provision has had the effect 
of depriving the operating company of the Rock Island system 
of necessary capital for development of the plant. It has been 
an important but little recognized factor in bringing the system 
to the point where a drastic reorganization is necessary. 

A number of additional types of obligations have been very 
extensively used, such as the debenture bond common to New 
England railroads, the convertible bond common to many of the 
stronger companies, the equipment trust note and the collateral 
trust bond. 

The debenture has been used by a number of companies of 
good credit with conspicuous success. Notable among these, in 
addition to the New England roads, are the New York Central 
group, the Chicago, Milwaukee & St. Paul, and the Baltimore & 
Ohio. 


The convertible bond has been an effective method of securing 
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but with the coming of the “blanket mortgage” in the case of 
the railroads with the better credit at least, it seems probable 
that they will gradually fall into disuse. 

The last step in this process is the “blanket mortgage” vari- 
ously known as general and refunding, improvement and re- 
funding, etc. The more important characteristics of this type 
of mortgage are as follows: 

The limit to the authorized issue with the exception of the 
Pennsylvania and the Erie, has been placed at three times the 
outstanding capital stock. In the case of the Pennsylvania, it 
is fixed at an amount equal to the capital stock; in the case 
of the Erie, it has been limited to $600,000,000. The bonds is- 
suable under the mortgage are secured by a direct lien, with 
minor exceptions, upon the entire property of the company 
now owned or hereafter acquired. Bonds may be issued in 
series, the interest rate in no case to exceed 5 or 6 per cent. 
After the refunding of all existing issues and the use of from 
$200,000,000 to $300,000,000 additional further bonds can only 
be issued to pay for new work at from 75 to 80 per cent of its 
cost, and upon approval of stockholders for each issue or series. 

The following comparative table illustrates clearly the remark- 





new capital without permanently increasing fixed charges. able uniformity in the leading provisions of these issues: 
COMPARISON OF SALIENT Provisions IN Latest Type OF RarLroap “BLANKET MortGaGce” Bonps 
Company 
a a sis aa Ss aks cel gate tse aaa nea pierce 
Provision Pennsylvania BM, XY; ©. Be C. Mi. & St P; N. P. 
Baturity oc. sc asivesccese 100 years from date. 100 years from date. 100 years from date. 133 years from date. 
interest rate ...cisicsuc Provision not announced. To be fixed by company for To be fixed by company for To be fixed by company for 
each series, each series, but cannot ex- each series, but cannot ex- 
ceed 6 per cent. ceed 6 per cent. 
Issuable in Series....... Upon vote of stockholders After $500,000,000 have been Without restrictions. After $500,000,000 have been 


Authorized Issue 


Smallest deno mination 
issuable under terms of 


approving each issue. 


Limited to an amount equal to 


outstanding capital stock. 


issued no additional bonds 
may be issued except for re- 
funding purposes, unless au- 
thorized by stockholders. 


Limited to three times out- 
standing capital stock. 


Limited to three times out- 
standing capital stock. 


issued no additional bonds 
may be issued except for re- 
funding purposes, unless au- 
thorized by stockholders. 


Limited to three times out- 
standing capital stock. 


INdentuUre ...ccccccces Not announced. $500 $100 $100 

Redeemable ........-+e0- Not announced. Any series may be redeemed Any series may be redeemable Any series may be redeemable 
as a whole on terms to be upon terms stated on the as a whole upon terms stated 
stated on each bond. bond. on bond. 

Convertible .......cecee Not announced. Any series may be made con- Any series may be made con- No provision. 
vertible into capital_ stock. vertible into capital stock. 

Further Provision ...... Not announced. After $500,000,000 bonds have After $226,961,600 bonds have After $500,000,000 bonds have 
been issued, not including been issued, not including been issued, including bonds 
refunding, bonds can only refunding, bonds can only for refunding purposes, ad- 
be issued for new construc- be issued for new construc- ditional bonds can only be 
tion on property acquired at tion on property acquired at issued for 80 per cent of 


80 per cent of cost. 


on all property of 
with minor excep- 


. Direct lien 
company 
tions. 


Nature of lien......+- 


company 
tions. 


Bonds issued to date.... None 
The Southern Pacific, the Norfolk & Western and the Atchison, 
Topeka & Santa Fe have used issues of this type to advantage. 
This is particularly true of the latter company, which since 
1905 has only increased its funded debt from $275,000,000 to 
$319,146,000, or approximately 16 per cent. In the same period 
its outstanding capital stock has increased from $102,000,000 to 
$190,836,500, or more than 87 per cent. 

The equipment trust notes has been quite generally used by 
all classes of companies. It is interesting to note in this con- 
nection that the western roads form a notable exception to this 
general practice. The Great Northern, the Northern Pacific, 
the St. Paul, the Union Pacific, Atchison and Southern Pacific 
have not used this form of obligation in recent years. -\s an 
investment security it has had a most fortunate record from 
the point of view of the investor. 

The collateral trust bond has been primarily an instrument 
which has been used in the process of system building. Now 
that the conditions of the transportation industry have become 
practically stabilized, it will not be used in the future. 

Each of the above obligations has served an important part 
in the development of the financial structures of the railroads, 


Direct lien on all property of 
with minor excep- 


$40,000,000 


75 per cent of cost. cost of new construction on 


property acquired. 

Direct lien on all property of 

company with minor excep- 
tions. 


Direct lien on all property of 
the company with minor ex- 
ceptions. 

$30,000,000 $20,000,000 
Comparing this type of mortgage instrument with the various 

mortgages which have been drawn in the past, it appears to have 
successfully overcome the most obviously difficult of those in- 
dentures from the point of view of the railroad company at 
least. All of the issues under consideration run for 100 years 
or more. In no case is a fixed interest rate provided, thus in- 
suring a degree of flexibility to cope with the problem of shift- 
ing investment conditions. The ratio of debt to capital stock has 
been fixed upon most liberal terms rather than limiting the issue 
to 2 fixed authorized amount. The principle of a fixed ratio to 
capital stock or share interest has been adopted rather than 
fixing a definite amount. Provisions as to redemption, convert- 
ibility, etc., have been satisfactorily provided. 

From the point of view of the corporation, the blanket mort- 
gage provides complete freedom for future development. 

From the point of view of the investor but one serious criti- 
cism can be directed against this type of finance. Too great 
latitude has been allowed in the creation of debt in ratio to 
capital stock. Undoubtedly the Pennsylvania has taken the 
wisest position on this point. The tendency, however, is to 
take advantage of the widest latitude allowed by the investment 
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The re- 
which 


laws of New York, Massachusetts and Connecticut. 
ception which investors have accorded the obligations 
have been offered during the past year would not indicate any 
serious disapproval of this feature, however. 

With characteristic foresight the Pennsylvania was one of 
the first to secure approval of stockholders for an issue of this 
character, although as yet no bonds have been offered under it. 

The New York Central & Hudson River in April, 1914, made 
the first public offering, with a total of $40,000,000 refunding 
and improvement 4%s of 2014 on a 4.70 per cent basis. The 
issue was well taken, according to the report of bankers. 

The Chicago, Milwaukee & St. Paul followed in June of last 
year with an issue of $30,000,000 general and refunding 4%s of 
2014. In this instance the bankers acted as an agent for the 
company. No commitment was made, the bankers receiving a 
commission of % point for all bonds sold. In spite of the un- 
usual circumstances surrounding the offering, the issue appeared 
to go well on a 4.68 per cent basis. In January of this year 
$30,000,000 additional were offered to stockholders on a 5 per 
cent basis. This issue was made convertible. In July, 1914, 
$20,000,000 Northern Pacific refunding and improvement 4%s of 
2047 on a 4.64 per cent basis were taken in an unusually short 
time. 

It is of interest to consider this type of financing with refer- 
ence to the industry as a whole. These instruments represent 
the last word in the effort of those responsible for the financial 
well-being of our railroads to provide a dependable and at- 
tractive bond serviceable alike to both the company and the 
investor. 

Ultimately the mortgage debt of American railroads, assuming 
that private ownership of these properties is to continue, will 
be greatly simplified. The size of the issues should make a 
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better market for this type of bond than is possible with many 
comparatively small issues outstanding. The provision allowing 
for the issue of such bonds in denomination of $100 adequately 
provides for the development of the small investor, one of the 
most important factors with reference to the future. 
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STEEL BOX CAR FOR THE CANADIAN 
PACIFIC 


An all-steel box car recently designed and built by the Cana- 
dian Car & Foundry Company, Montreal, Que., and now in serv- 
ice on the Canadian Pacific, is shown in the accompanying en- 
gravings. The car weighs 37,000 lb., and has an inside length 
of 36 it., with a clear inside width of 8 ft. 8 in. 

The construction of the car body is such that the interior sur- 
face is smooth, there being no braces employed in the side and 
end frames. The side posts are formed by pressing one vertical 
edge of each side sheet into a U section and are spaced 2 ft. 
67% in. between centers. The portion of the side sheets forming 
these posts is also offset to lap over the flat edge of the adjoining 
plate. A similar construction is employed in forming the roof 
members, the pressed U section in the roof sheets being made 
to correspond and to lap over the side sheets, thus practically 
forming a continuous post from side sill to side sill. As shown 
in the illustrations, these combined posts and carlines are on the 
exterior of the car, leaving a smooth interior which helps in- 
crease the loading space and makes the car easy to clean. The 
side plates are 3/16 in. thick and the roof plates are % in. thick, 
while the end plates are 3/16 in. thick and are reinforced by 
horizontal stiffeners of U-shaped section. Two sliding doors are 
provided in one end of the car to facilitate the loading of lumber 











All-Steel Box Car Recently Built for the Canadian Pacific 
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and other long material. The running board is supported on 


angles riveted to the roof sheet. 


The car is 37 ft. 24% in. long over the buffer blocks on the end 

















End View of the Steel Box Car 


sills and the distance between center plates is 25 ft. 834 in. 
center sills are 15-in., 33-lb. channels, which are connected by 
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channel-section distance pieces, spaced at 3 ft. 5% in. intervals, 
and by plates at various points throughout the length of the car, 
there being no cover plates employed except on the under side 
for a short distance at the body bolsters. The body bolsters are 
built up of %4-in. pressed steel webs or fillers with '%4-in. top 
cover plates and 4-in. bottom cover plates. There are two cross- 
bearers placed 2 ft. 9% in. on either side of the center line of 
the car and built up of % in. pressed fillers with 14-in. top cover 
plates and %4-in. bottom cover plates. The side sills are 8-in. 
11.25-lb. channels and there are 5-in. by 3-in. by 3-in. diagonal 
bracing angles at the ends of the car, between the junction of 
the side and end sills at the corner of the car and the junction 
of the body bolster and the center sills. The center and the side 
sills are connected by 4-in., 8.2-lb. Z-bars and these support a 
3-in., 6.7-Ib. Z-bar placed about midway between the side and 
the center sills on both sides of the car, which acts as a floor 
stringer. The end sills are built up of steel plates and angles. 

The drawings show provision for a steel door, but a wooden 
door was used on the car as shown in the photograph. The 
capacity of the car is 80,000 Ib. 


THE FRENCH RAILWAYS IN WAR _ TIME 


The following account taken from an article on the subject in 
the Journal des Transports shows how the French railways are 
managed in time of war and indicates the efforts made to have 
them in readiness at the required moment. 

Article 54 of the Cahier des Charges (specifications) under 
which the French railways operate, provides that if the govern- 
ment has to transport troops and supplies to any place served by 
a railway, the companies must immediately place all their facili- 
ties at the service of the state. This obligation has existed for 
over 40 years, so that before the war, a permanent military 
organization had been created whose duties were to prepare the 
railways for service in time of war. 

Each of the large railways has attached to it a committee, the 
commission de réseau, composed of a technical member, usually 
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Cross Sections and End Elevation of Canadian Pacific Steel Box Car 
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the general manager, and a military member, a high officer of 
the general staff, nominated by the minister of war. The duties 
of this committee are to investigate in all its bearings, and with 
a view to strategic requirements, the manner in which the tracks 
and rolling stock and such special details as military platforms, 
stopping places for meals, eic., can be utilized in conformity with 
the needs of the war office. 

Besides these individual commissions de réseau, there is a su- 
perior military railways committee. This body, which was cre- 
ated by a ministerial decree of 1898, is presided over by the chief 
of the general staff, and is composed of six generals or other offi- 
cers of high rank, three representatives of the ministry of public 
works and the members of the above-described commissions. 
Its functions are advisory; it records its opinions concerning any 
measures proposed by the commissions de réseau, as well as on 
all questions relative to military transport. 

On the declaration of war, there are special regulations affect- 
ing railway employees. These provide that if a railway man 
is called to the colors, he is mobilized as a railway man and on a 
territorial system whereby men employed by the same company 
are grouped together into regimental units. All these arrange- 
ments are worked out in time of peace. They were tested dur- 
ing the railway strike of 1910, when the men were called out under 
martial law, and for the time being became in effect soldiers 
whose duties were confined to railway work. 

On the first day of mobilization, after having been duly notified 
by the minister of war, the railways must place at the disposal 
of the military authorities every available facility on certain di- 
visions, or on the whole system, as the case may be. The railway 
system of the country is then divided into two “zones,” under 
different authorities. Both are under military control. The “in- 
terior zone” comes under the ministry of war; the minister and 
the general staff regulating conditions of traffic. Under the au- 
thority of the minister, the commission de réseau of each line 
handles executive functions and each of the two members retains 
his individual responsibilities, one being entrusted with military 
measures, while the technical member sees to it that all require- 
ments for the provision of rolling stock and other matters con- 
nected with actual operation are met. They are aided by sub- 
committees, each of which is also composed of a military and a 
technical member. 

The “army zone” is under the control of the commander-in- 
chief of the armies in the field, assisted by an officer whose status 
is that of manager of the army railways. This zone is naturally 
sub-divided, a distinction being made between sections of line 
without and within the actual scene of military operations. The 
lines within the former zone are manned by the employees of the 
company concerned, organized under the territorial scheme re- 
ferred to above. Within the zone of actual field operations the 
service is carried on by military units corresponding more or 
less with army engineers. 

Precedence is naturally given to military requirements, but 
provision must be made for transporting foodstuffs and general 
commercial merchandise. Within the “army zone” ordinary 
trafic is suspended altogether, save for such exceptions as may 
be authorized by the commander-in-chief. In the “interior zone,” 
such traffic is conducted exclusively according to the conditions 
Prescribed by the ministry of war, which is empowered, after 
mobilization and concentration are completed, and on the re- 
quest of the commissions de réseau, to authorize the partial or 
complete resumption of ordinary passenger and freight traffic. 
Throughout the duration of war, the railways must insure the 
a of all military traffic under the best possible con- 

itions. 


FEMALE Bookinc CLERKS ON THE METROPOLITAN RAILWAY OF 
EncLaNp.—In common with many other companies, the Metro- 
politan Railway has now female booking clerks at several of its 
Stations and is rapidly increasing the number in order to relieve 
men for other duties and to enable them to join the forces. 
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ANNUAL GOVERNMENT SIGNAL BULLETIN 


On iollowing pages we reprint Table No. 1 from the annual 
statistical report of block and interlocking signals on the rail- 
roads of the United States issued by the Interstate Commerce 
Commission, giving the mileage of road equipped, with other 
data, as of January 1, 1915. 

The changes in total length of road signaled, as compared 
with January 1, 1914, are as follows: 


Miles of Railroad on Which the Block System Is in Use 
Jan. 1,-1995 Jan. 1,1914 Jan. 1, 1913 





Astomatice <.666.ecsacé 29,600.07 26,569.3 22,218.8 
jo eee 66,679.14 60,167.6 61,731.0 

PORES | oon sieneomeme 96,279. ly 86,736.9 83,949.8 
Changes*— 

Automatic cove - ke eieees I. 4,350.5 

BT errr ree 1, 6,592.5 D. 1,563.4 


The increase in mileage of road equipped with automatic 
block signals, as shown in the table, 3,030 miles, is less than the 








Name of railroads. 





Automatic. matic. matic, 
























Atchison, To ra by Santa Fe: Coast Lines.............. 
SEE, ae ee 
Brockton & Plymouth Street !. 
Buffalo, Rochester & Pittsburgh.. 
‘anadian Pacific!.............-... 
Chattanooga powey CR? UCP rorrce 
Chesapeake & Ohio and Chesapeake & Ohio of Indiana 
Ciiieann & Wart WENGE. 6. ccccsoccccscescccccssceccncse 
Chicago, Burlington & Quincy...........2..seeeeeeeeeeee 
ne , erence My PINES 6adbbdackicaedeauntoedse 
NEE Ob RONEN Fe dic paccbindesedavnicesevases 
Gallat MIE << cuines dunn cba rhencstay Gach ootanked 
Idaho & Washington Northern! .................4+- 
Chicago, South Bend & Northern Indiana!.............. 
Dulut South MONO Oe ANN i soc vccsdecsccdsccess<se 
E] Paso & Southwestern...............s.cccccccececeeees 
SD Sc ccerdkccd cddekihavintascosankerdanen 
Fort Dodge, Des Moines Ii ir ci decdssiasnsseas 
Hock alle UNC cdtiaes Sicecdpbidaddonuvuens depkuer ede 
Illinois Traction............ PETERS S ‘ 
Lehigh & Lay River. 
Lehigh Valley............ 
Louleville e Vashville........... 
Massachusetts Northeastern Street !. 
Mineral Point & Northern }......... e- ; 
rec cedugiacasvadpensescasdeneiavercuedd 
New York Centra] Lines: 
CE III Bin 65. d0cdsenediccnidevacecestendon 
pT a ear 
New York, New Haven & Hartford..................++4- 
New York, Lee BN Se dcasndisdevcusgiccces 


Poles cindadh edevhneddbaduieaosusbucsnrbinssaaagnedin 
Be de cnvcceuntvedaccdrésinesthadehaakenaeadea 
I Oe I iis ou ccunntndeesencccnsvenededgens 
Portland Railway, Light & Power!...................+2- 
Queen & Crescent Route: 
labama Great Southern 





Galveston Harrisburg WO BRN iie sso ccdcciacee 
Houston & Shreveport }...........:00-s.s0s0e0ceeeeee 
Houston & — EE Sic cctadsddabdacetaneriasd 
Biotston, Wass & WEE TORS! oo ccccccsccsccccccece 
ee TR ee errr 
PI ovat ssc haveccartetaardhuseddestes 
Morgan’s Louisiana & Texas.............c.csseceseee 
IE ND as ase sghicesd Jugedsce cocedeesss 
Southern Pacific—Pacific System.........:..cssseeeeeeee 
Terre Haute, Indiana; lis & ¢ Eastern Traction !.......... 
Union Traction of Indiana !..........2.....0-+00c0ecees, 
PO PE iccttocccanccsseccrssccabesreedanavena 























1 Roads which have not heretofore reported block-signal mileage. 


actual increase, because the total as given for the preceding 
year has not been corrected by deducting the duplicated items. 
The more important increases both in automatic and manual 
signaling are set forth in a separate table in the bulletin, which 
is reprinted below. The two largest items in the increase in 
manual signaling, the Southern Pacific and the New York, New 
Haven & Hartford, did not appear in the reports received by 
the Railway Age Gazette, and therefore were not counted in 
the totals published by us on January 1. The New Haven 
statement was corrected in a subsequent issue; but the | ex- 


*Increase or Decrease ‘ian with osissitiais year. 


+From the totals in Table 1 there are deducted, for joint mileage re- 
ported by two companies, 263.5 miles of automatic and 66 miles manual, 
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MILEAGE OF RAILWAYS OPERATED UNDER THE BLOCK SYSTEM, JANUARY 1, 1915 








Total automatic 
Automatic block signals. Nonautomatic block signals. and nonauto- weer 
matic. 





Names of railroads. Total. ate 
Double Miles of| Miles of | Miles of | Miles of 
* | Miles of Miles of track, . -| Miles of |Miles of| 708d. | track. | road. | track. 

trac’ ; a 











8 S82 


te 
ad 
AWSAWRS Som 


a 
Ss 


Albany Southern 
Ann Arbor 


[et f—) 
Bs See ae 
or OD ~ 


to 
— 


on 
Sot 
RES 


Gulf, Colorado & Santa Fe 

Atlanta & West Point 

Atlantic Coast line 

Auburn & Northern Electric 

Baltimore & Ohio System: 
Baltimore & Ohio 
Baltimore & Ohio Chicago Terminal 
Baltimore & Ohio Southwestern.... 
Cincinnati, Hamilton & Dayton.... 
Staten Island 

Baltimore, Chesa’ 

Bangor & Aroostoo 

Bessemer & Lake Erie 

Boston & Maine 
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Canadian Pacific 
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New York, Susquehanna & Western. 
Fort Dodge, Des Moines & Southern... . 
Grand Trunk Railway System 
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Chicago, Detroit & Canada Grand 
T Junction : 
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Grand Trunk Western 
International Bridge Co............. 
Michigan Air line 
Pontiac, Oxford & Northern 
aaa 
Toledo, Saginaw & Muskegon....... 
United States & Canada 
Great Northern 
Hocking Valley 
Hudson & Manhattan 
Huntingdon & Broad Top Mountain... 
Illinois Central 
Yazoo & Mississippi Valley 
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MILEAGE OF RAILWAYS OPERATED UNDER THE BLOCK SYSTEM, JANUARY 1, 1915—ContinvED 









Total automatic 

















Automatic block signals. Nonautomatic block signals. and nonauto- | 7°tal passenger 
matic. lines operated. 
Names of railroads. Total. Total. : 
e 
Single |Double |Three Miles of | Miles of | Miles of | Miles of 
Miles of | Miles of track. |track.|track.| ites of |Miles of| TO@d- | track. | road. | track. 
road. | track. road. | track. 
Lehigh & Hudson River................ : a , 2g 
Ry o> jaehebabtaamiatte Mile | impnae seiml inti Mic <4 Wii <5 Uli weeps spree ope Sine Se 3{ 73.6) 736) 73.6) 73.6) 100.0 
Lehigh Valloy........-.--+++-0.seeceee- 698.2 |1,231.8 | 1,912.9 | 1,218.2 | 1,898.1] 100.0 
Ligonier Valloy.........----++-+++0+00- 14.3] 7 143] ' 143] ° 143] ° 14.3] 100.0 
Lo 5 SE ene 49.3 153.1 312.0 360.9 537.7 58.0 
Louisville & Nashville.................. 213.1] 428.1 539.4 | 4 564.9 4,919.3 10.9 
Lochvine laa Railway & Light.) 4.1 |...---.-[eeeee-Jeeeeeee] AD] AD [eee ee fee eee epee eee deceeeeeeeeeceefeeeeenes 4.1 4.1] ' 16.3] | 17.1] 23.9 
PD CME ccjsnssevevssesccscssvess!, GOO GeO becesscdcesecs | OOO | COBO Yes cowscelsscescccliccacdesevaslesvecscclfenceec. " 3 } 6. " 
PCM UIUNSccceincssisccsccl  OLO SEe@Uacccvsbesccvccl MOWIL MORB Rivesecedleccccsccdocsscolianccal’svsaenatbecsck. a! =o = 1, = : 1, ot Ma 
Maryland, Delaware & Virginia........ weal wal al mal 774] 10000 
Massachusetts Northeastern Street......) 100.8 |......--[------J--e----| 100.8 | 100.8 |... .- J peepee fe gece ee e[eee sees 100.8| 100.8] 116.6] 119.8| 84.1 
_— Nee & MOFUROB. 2... ccccccces 26.4 6.4 26. 4 26.4 6.4 100.0 
EN Ri ds cicantnesncessxase setae “7 ‘ “7 y : ’ 
Minneapolis & St. Lopis................ 11 3 153 19. 3 1,537.4 1,547.3 12 
ree cee Ste. Marie. a4 1 1, 422. 0} 1, 434.1 3, 489. 1 8, 501. 2 40.9 
, Kansas & Texas.............. X 18.9 .9 | 1,608.8 | 1,663.0 1. 
Missouri, Kansas & Texas of Texas.| 92.0] 8.8]......].......| 100.8] 109.0]........)... pL eee 100.8 | 109.0 1628-0 1,642.8] 6.6 
Missouri Pacific..........-+.+.+++.+++. 66.8 |3, 645.8 | 3,703.8 | 3,698.7 | 3,770.6 | 98.2 
St. Louis, Iron Mountain & Southern. 81.1 {2,938.3 | 3,121.3 | 3,062.4 | 3,207.1] 94.6 
MIND Ge MND occ cuc eect sccivedsedeys 15.8 27.6 38.0 | 1,122.5 | 1,132.9 3.3 
MOOONGENOIB .0--cscccccnececssccncces| OY “RO Yrcccce[evcroef BO] AE fvccseccles.ccecclewrcecfecsseslsncsescclensseass 2.5 4.5 65.7 67.7 6.7 
Munising, Marquette & Southeastern... 3.7 a7 3.7 123.8 123.8 2.9 
Nashville, Chattanooga & St. Louis..... 49.2} 110.6] 149.2] 1,230.1] 1,268.6] 11.7 
Nashville Terminals................ 4.0 5.8 7.7 93.1 100.5 7.6 
Newburgh & South Shore.............. 10.5 5.3 10.5 (1) (1) rane 
New ed pA. oe Seheseessevechaccesssel COO Pnscactnscescs| THO] MEO Eis. cecoclivcccccsbsoseceivecbesfyacacetabieoscscs 38.0 76.0 38.0 76.0 | 100.0 
New Yor. : 
ee DS Pere 1.6] 212.5 529.0 357.0 , 76.0 78.2 
om, bpd nae eteeeee 357. 1 303. 0 367. 1 303.0] 367.1} 100.0 
incinna SO aa ; 202.8 . 202.8 202.8} 100.0 
Cleveland, Cincinnati, Chicago & St. 
Ne oc dei ceob es iveeeave ve ; .9 {1,118.6 | 966.3 | 1,339.5 | 1,878.2 | 2,266.4] 59.1 
Lake Erie & Western............... 56. es : 815.1 71.8 880.8 837.7 5 100.0 
Lake Shore & ery op Southern... 605.2 |1,8 1,3 996.2 | 997.5 |1,601.4 | 2,813.6 | 1,607.8 | 2,820.7 99.7 
— Allegheny Valley & Pitts- 
urgh..... Eg cag oats 0 ae ieee ccc Saaas a aban antlawscedulnrecsaccloessexcch -GUON IL code tes 90.5} 90.5] 90.5 90.5 90.5 90.5 | 100.0 
Lake Erie 2) eR nee PCR! Vs Se Aare ee ae || eee 27.8 27.8 27.8 27.8 27.8 27.8} 100.0 
Michigan Central ..... seuumesameaid 271.9 | 543. 19.3 890.9 | 910.2 }1,162.8 | 1,454.0 | 1,162.8 | 1,454.0] 100.0 
New York Central & Hudson River. 731.3 |2,024, 555. 1 235.3 |2,821.4 }2,966.7 | 4,845.7 | 2,983.3 | 4,879.5} 99.3 
san ccca se caeKabivaewondinawaenesines sept becuse ipvcexassirceneccs te 87.4 89.1 7.4 89.1 337.9 340.3 23.2 
Pittsburgh & Lake Erie............ WET) GEOl (SPL.....c 2.7 2.7] 161.4] 420.3] 166.0] 427.0] 98.4 
gues . yyy Sa re — St FORO bvcessce 126.7 | 126.7] 133. : 137. ; 390. 7 * ; 34.6 
anesville Ses ° hab vecek pacsaswhiceassheessUhipsonataieianses ‘ . 65.8 . 1,2 
New York, Chicago & St. Louis.......... A ee ee See ee eee Cae ee 158.5 170,7 512.5 603.3 28,2 
New York, New Haven & Hartford...... 346.2 | 830.6 353. 4 1,418,6 |1,870.4 [1,761.7 | 2,701.0 | 1,887.5 | 2,881.1] 93.7 
New York, Ontario & Western......... US gy Ma ot RP SSPE SS, aera ty See fore ees 197.7 303. 7 513.7 667.7 45.5 
New York, Philadelphia & Norfolk..... 8.7 . 63.2 103.2 | 166.4} 112.0 183.9 112.0 183.9 | 100.0 
aow For, on & Boston...... ie Pe ihes nse viens dsoxalar sess eemeretiaeeesralneansed me 3 RY. B43 =e 
DVRS TUCR MAGE Mcwcccccccwvessccccocees . eB Nncccveceleccevecalsccceclocccoslecsocccsievcesves 2 os 40, le . 
ere 585.6 |1,072.5 24.6 1,026.1 }1,050.7 {1,611.7 | 2,123.2 | 1,725.9 | 2,237.4 94.9 
Northern Potific.... eer dug ee ceeer ace iB 194.3 1, 688. 61.0 337.5 | 398.2 |1,521. 8 2, 086. 6 5, 055. 0 6,308. 6 33. 9 
Northwestern Pacific.............seses- TOE GRRE Ws bbupsladssiovetbvascvctnaraaeivends ecg anascen 26. 42, 406. & 20, 10. 
oh e nd — & Eastern........... ee ies saddbonacediepagedieakcadsabegaecans =! 7 P34 ons = 
MNS sia vavseevscceadessnces BON ih cs cuasabeos caxwabowcache se cibeaas donde eaten % ’ 1 ; 5 
NN MURR NND a2 occ cc vos csin ccc BiDb ad cas dled cskasircssealtvsoreshieseccasbesseeeeul Lee vessses WE Wtt i 11.1 22.1 29.7] 37.3 
wad eee = ; 1 So eae 17.7 Ly as = : = . es as 
eee ; ED Vasuncesdtors siiecstasice ca bes ana bedsaseatieanacas , , . : ’ 
OS SS rere 500.5 |1, 792.8 810. 4 3,170.0 {4,080.6 }3, 670.5 | 5,873.4 | 3,670.5 | 5,873.4] 100.0 
Og OE ES ee Se Se Se Hn eee ee oe SD ee 31.1 31.1 31.1 31.1 26.7 26.7} 100.0 
Gr: REED GS SINR oo vvnrsccccliccsccssinqeceessiieseseivsasessfabasesccletcccses 2.0 226.6] 228.6} 226.6 228. 6 544.7 557.3 41.0 
peameyivenia Se ee 527.6 }1,215.3 a ere ert st 2, ar ae $1 es By 
MOET IWATED TOTIUID oo 5os vsnccscchoeecncesiavosesccisscocclscceves|ecsvecselesceeses . 2. > . x 
Philadelphia, Baltimore & Wash- 
ington. a < er eee ee 134.8 | 370.6 78.8 508.5 | 593.0] 643.3 963.6 643.3 963.6 | 100.0 
Pittsbtfgh, Cincinnati, Chicago & 
St. Lodle. al nents ees eaead 39:7 627.7 1,338, 6/2, 059. 6 |1,378.3 | 2,148.6 | 1,412.9 | 2,200.8 07.7 
West Jersey & Seashore............. 95.1] 196.5 35.5 21.0} 256.5 | 316.1 453.0 | 316.1 453.0} 100.0 
Ib ie eR a SR 6.0 \ 60. 9 364.1 | 425.0] 370.1 431.0 781.8 842.7 fl. 0 
Peoria & Pekin Union.................. 8 4 6.1 6.1 12.2 6.9 13.0 16.0 24.8 4 
Pere Mar: es TIE T TBO. occ ccchecvcccscbecccebncccsicedesccckedaneces 116.4 124.0 | 1,628.9 | 1,687.4 7.3 
eee oe 
Philadelphia & Reading ............... 451.9 | 986.2 62.9 09.3 | 272.2 | 661.2 | 1,258.4 900.1 | 1,527.3] 80.8 
OO ae S781 17654 BAG becccscs 36.0 36.0 | 123.9 210.6 166.3 254.2 82,8 
Gettysburg & Harrisburg.........ccfecsccsccfocsccccsfeccccclecoccenfeccccecsfoccccese| 24,2 fo occccee 24.2 24.2 24.2 24.2 31.0 81.0 78,0 
nas East Pennsylvania........... 93) 13] (1.6 }...-.-.- at xs be bop = ae , 100. 9 
OEKIOMON . . 0000. .csccccscececccccefoccccccefesccccccfeccccefocccccesereccccefocceccee| GES fooccceee . ° - ° 
Philadelphia, Newtown & New 8.9 11,2 11,2} 20,0 25.7 21.9 27.5 | . 93.4 
See Ol %€4.OF LULZ Jocccccee . ° . 6 . . - Yo. 
Dee Ek eee Ld a 34.9] 34.9] 349] 349] 58.4] 53.4] .65.4 
Piedmont & inion RNR: 4.3] 7.8] 126,3|........ 26.3] 126.3] 130.6) 134.1] 130.6 134.1 Yoo.0 
ttsburg, Shawmut & Northern....... BB UB bbc scdcwnheavccnsa|pscscckevestslcavevecaltanchons ° le 3 a ° 
Portland Railway, Light & Power... me) wet OL... babies 20.6] 20.6| 75.6] 81.6] 25.2 
Towa, “Bt lenis STievnansnle ccicphiee/| Re SER TN Te ee Gee? eT ee 295.5 | 295.5 | 205.5] 205.5 | 205.5] 296.5) 100.0 
ueen & Crescent Route: 
Alabama & Vicksburg.............. we) Me GPE Deane Neen Mens. Desens 73.5) 78.5) 1903] 190.3) 56. 
juabeme Great Southern........... . eae ) 3 ae eee rire pee rer - 268.3 268. 8 290. 5 298, 4 q 
beneath peyatelimeman 331.6] 450.8) 3.8|........ 3.8] 3.8) 335.4] 454.6] 305.4] $54.6 
New Orleans & Northeastern....... ee ay ys eee Sy He Pere rere eer . . . . 
Richmond, radetsaoinne ar Pelotues. es x 58.6 68.6 | 127.2 ied es. : =. as 
14, i eens SRR: RENEE AINE F) Meanie) Oe : 3 : 3 
ph ag papal 32,4 | 766.5) i086 |........ 10:6 | "i0.6 | 743.0] 77.1 | 5,227.1 | 5,304.4 
Manmment. Gour Lake & Wester. _|...0.0.-leo-cccs-loccccclescccccberscceefecesoess] 826 [0.0006 82.6| 82.6] 826] 82.6] $2.6] 82.6 
Orange & Northwestern. . sae | eget eae | epee | eer lin nei SIEGES kr (Sen oenei 61.6| 61.6] 61.6] 61.6| 61.6] 61.6 
St. Louis, Brownsville & Mexico... s Vacweseobeecesenel GOUNe in ventdcal 80.7 | 480.7 | 480.7 480.7 526.6 - H 
St. Lous Merchants Bridge Terminal... 5.9 1.1 1} 22] 70} 140 9.9 . 
8t. Southwestern | AREER AC 2 r © ees Perry Perrier (rer rrr Cr ‘ : 4 686.8 = 
San southern Mlinois & Missouri Bridge. 6 asieeten ssetecsclecneteal | Be rs ws 389 
Gan Pedro,‘Los Angeles & Salt bake... 37 Sm Deaths ce 37| £7 |a1b8| Luss 
Seaboard Air Line... casae Wired’. “Sts apkcey erate iam, rape: 06 3:0'|'"320°6'| 313.0 |. 322.6 | 2)827.6 | 2,837.2 
ee ee OE ages | 252.1) 498.0 116.0 1,804.7 |1,920. 7 {2,056.8 | 2,418.7 | 6,928.9 | 7,436.6 
Virginia & Southwestern. .........J-.++-s--feeceoeeefececcs[ecsceesferseeeeefeeeseeee] | LD feeeeeees Loy bey Ne ae 
ee 
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Total automatic! mots) Per 
Automatic block signals. Nonautomatic block signals. and nonauto- passenger 
gna snetie, lines operated. | cent- 
Names of railroads. Total. Total. neta 
Single Double |Three} Four Stnato Double |Three Four Miles of| Miles of | Miles of | Miles of | mijes 
track. | track. |track.| track. Miles of | Miles of track. | track. |track. Miles of |Miles of road. track. road. of 
road. | track. . | track. : track. 
Soudeiveton, Waban @ Bas As 
veston, ur, an An- 
 ecaimeanseasiond ERE RE oF ky Ey Ree epee’ oe ee ee ee oe 1, 233.7 1,233.7 |1,513.2 | 1,513.2 | 1,235.7} 1,241.5 | 99.7 
Houston & Shreveport..............]---ececefee sce e eee cece ele ee eeenleceeseceleceeseee BD Evcccovecloosncalsocscn 39. 8 39. 8 39. 8 39. 8 39.8 39.8} 100.0 
Houston & Texas Central........... | See. Seen Beet 2.9 JRE % 3 ee ee eee 814.5 | 814.5] 817.4 817.4 749.9 751.2 99.8 
Houston, East & West Texas....... 5 f RESO Se: lees Ieee: 2.7 Beh RE Absvssseclososr stew e---| 188.2] 188.2} 190.9 190.9 190.9 190.9} 100.0 
Lake Charles & Northern...........)-------c)eoccccccf-ccccclececcedeccccccs|eccccece DEB in nacbadleseosonnsts 44.3) 44.3 44.3 44.3 4.3 44.3] 100.0 
Louisiana Western................. kh Re aS Ree 103.6 | 103.6 | 106.3 |.......cfocccccfoceces 198.3 | 198.3] 301.9 301.9 140.3 140.3 | 100.0 
Morgan’s Louisiana & Texas........ i RARER (RA Ee 95.3 95.3 | 239.1 4B.8 | .nccctloceses 279.3 | 319.5 | 374.6 414.8 242.4 279.7 91.1 
Texas & New Orleans.............. StS NincceciilosGavelrsteescs TEP Soe A? ee Reais lee 397.7 | 397.7} 509.1 509.1 407.5} 411.0] 100.0 
Southern Pacific—Pacific 8 stem. ees 2,385.8 | 4086) 3.1 2.5 |2, 800.0 |8, 222.3 |3, 526.0 DO din ccvdieseve 3, 536.8 |3, 547.6 |6,336.8 | 6,769.9 | 6,336.8 | 6,769.9 100.0 
Spokane, Portland & Seattle chet 5 lS RS Beara ee. 7.3 14. 7.3 14.1 540.0} 550.0 2.5 
= i tcspchissbsisunse a 1.0 4) a a 7.9 14. 7.9 14.8 7.9 14.8} 100.0 
ane & Inland Empire..........  ]} Resets NEES: Rea 2 ° +2 -2 168.3 187.3 el 
ok ee eS Oe diswiekstlavdehelontsnes 1.1 1, 1.1 1.1 27.8 27. 3.9 
Termine Lake fee & Barthes Fe. 16.7 De Bisccadhcsonsad 22.6 28. 22. 6 28.5 32.3 47.1 60.5 
{ Railroad Association of Bt. 
eGeapehbect ans siiwcbedi rome nes 0 12. 71 14.2 12.7 25.4] 56.0 
Tene am, Indianapolis & Eastern : 

LS OLE ORE RES. 6 7. 47.6 47.6) 366.1} 366.1 13.0 
oonke Pacific........ 0 g 1.0 1.0 | 1,879.8 | 1,879.8 ]....... 
Tidewater Power Co........ an ‘ 62 6.2 11.3 15.7] 39.5 
Toledo, Peoria & Western...... -6 +6} 230.7] 230.7 38 
Toledo, St. Louis & Western... 188.1 188. 1 451.0 451.0 41.7 
Ulster & Delaware.............. 1 24.1 24.1 129.6 129.6 18.1 
Union (Pa.)....... & 6 2.0 2.6 7.4 14.8 17.6 
| | Seep aaeeenes j ; ; 4 1, 483.3 | 2,304.1 | 3,588.2 | 4,423.8) 52.1 

Oregon ne en : .8 626. 8 733.7 | 1,742.6 | 1,849.5 | 39.6 
Oregon-Washington Railroad & 

DE cabiabitearssebnesnsed 603. 4 ee eee 430.2 | 657.0  ) ea: Eee. eee 1.3 1.3] 631.5 658.3 | 1,799.6 | 1.829.8 35.8 
Union Traction Company of Indiana...| 49.9 |........].--..-]------- 49.9 a) ae ee ee eee ero oe. 49.9 49.9 362.7 371.6 13.4 
va 5 he re Sc es Se See eer oe =) GR: (Sa REE -6 -6 -6 6 4.8 4.2] 12.5 

RS res Ss eee eee eee Perey y rte Sill dasesedl savacelesesen 13.2 13.2 13.2 13.2 470.0 470.0 2.8 
Wwe Ve een fey 3 a Sa 110.2 Axe See f a ee 1,759.9 |1, 999.7 {1,870.1 | 2,207.2 | 1,978 6 | 2,345.4 24,1 
Wabash-Pittsburgh Terminal...........]---.---- tae ER 4.1 * 4} Rae: See: Se oe ee ae 4.1 8.2 63.3 67.4 12.2 
Washington, Baltimore & Annapolis. .  Ecieksckidsboewsd>ssesee 13.8 ot, 8 RE Pe ieee ee Raper: Peepers 13.8 13.8 52.2 84.3 16.4 
Washington Gouthern........cccccsescesfosccocce oy ee 1.5 5.6 i. re Pai Teswucdinennwn 26. 5 53.1 32.1 67.3 32.1 67.3 | 100.0 
Washington Terminal. ...............c.Jecese+e- 5 2 aa 1.0 2.1 PLS Sip p casnvdsbdcnssclkoeseulusSoecleseusvaarssesess 2.1 20. 4 2.1 20.4} 100.0 
Washington Water Power Co........... laa eS 22.5 _ |S ee eee Rey eee Beery Bee 22.5 22.5 22.5 22.5) 100.0 
a. ka, ee eeS ers ky a a Se 11.2 5 [eee a Rene: aa Eee Seer: 11.2 Jj1.2 11.2 11.2} 100.0 
So fe Se 6S a ee 62.0 OO ) i ae ae a ae eer 62.0 62.0 662.7) 735.0 &4 

So ee err hice 13,763.9 |14,262.6 |412.4 |1,424.6 |29,863.5 |49,442.1 |59,271.5 |7, 152.6 |226.0 95.0 |66,745.1 |74,672.9 |95.608.6 |124,115.0 |193,180.2 |223,081.3 ]....... 


















































tensive adoption of the manual block system on the Southern 
Pacific, as here noted, is now published for the first time. 

It will be noted that the number of roads reporting block 
signal mileage for the first time is quite large; and in addition 
to those which appear in this table, the larger table shows also 
the following: Eastern of Kentucky; Huntingdon & Broad 
Top Mountain; Kansas City Terminal; Mineral Range; Nevada 
Northern; Pittsburgh, Shawmut & Northern, and a number of 
electric roads. 

The cases of the New Haven and the Southern Pacific, just 
mentioned, are not the only ones in which there is a discrepancy 
between the data given to the Railway Age Gazette and that 
given to the government. As in former years, the time which 
elapsed between the sending of reports to the Railway Age 
Gazette, about December 1, and that when the statistics were 
sent to the government, about January 15, seems to have pro- 
duced both increases and decreases. The following six roads 
reported a mileage to the government smaller than to us by 
the differences shown, the Gazette figures being shown first and 
the government figures following. Central New England, 264— 
71; Central of Georgia, 73—55; Chicago & North Western, 3,725 
—3,598; Ft. Dodge, Des Moines & Southern, 120—16; Michigan 
Central, 1,306—1,163; Southern, 2,378—2,057. 

The following three, in addition to the two named above, 
show increases: Chesapeake & Ohio, 2,008—2,083; Chicago, Mil- 
waukee & St. Paul, 4,386—4,717; St. Louis & San Francisco sub- 
sidiaries, 0—625. Many smaller roads show slight differences. 
The following roads, reported by us, do not appear in the gov- 
ernment table: Florence & Cripple Creek, five miles; Rock Is- 
land Southern, 80 miles; South Dakota Central, 103 miles. 

In the reproduction of Table No. 1, a number of explanatory 
notes have been omitted, the information contained in them 
being mainly a repetition of what has been published in former 
years. 

No less than 686 miles of road operated by the manual block 
system is reported as equipped also with automatic signals, 
which are not reported in the table of automatic mileage. The 





roads reporting this apparent duplication are the Atchison, To- 
peka & Santa Fe; Baltimore & Ohio; Louisville & Nashville; 
Pittsburgh, Cincinnati, Chicago & St. Louis; Southern Pacific; 
Wabash. 

Table No. 2 shows a decrease in the miles of road equipped 
with exposed disk signals of 53 miles; and of 68 miles in en- 
closed disks. On the Reading there is an increase in the item 
of enclosed disks, of about 38 miles of road, but on the two 
other roads which make extensive use of these signals—the 
Chicago & North Western and the Lehigh Valley—there are 
considerable decreases. The total of miles of road equipped 
with electro gas signals is 891, an increase of 372 miles which, 
however, appears to be due to errors in last year’s statement. 
The Delaware & Hudson reports 318 miles of road using these 
signals, and the Atchison, Topeka & Santa Fe 78 miles. 

The mileage of automatic block signals not classified is 353 
miles. This represents mostly electric railways. 

Tables 3, 4 and 5 give further details concerning methods 
and apparatus used with the manual block system, styles of 
automatic signals, data concerning alternating current, etc., and 
colors of night indications, all tabulated in the same shape as in 
the last preceding bulletin. Telephones are used in manual 
block signaling on 28,364 miles of road, or 2,122 miles more 
than on January 1, 1914. 

Tables 6 and 7 give the number, types and characteristics of 
interlocking plants, with a variety of information concerning 
details of design and of practice. As heretofore, these tables 
appear without totals for the whole country, for the reason that 
a considerable number of interlocking plants are reported each 
by two or more different roads. 

Telephones are used for the transmission of train orders on 
93,467 miles of road, or 16,175 miles more than on January 1, 
1914. 

Russtan Ramway Arrairs.—The Ministry of Ways of Com- 
munication has agreed to the need for widening the Archangel 
Railway next autumn to full gage. 
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Officers in the maintenance of way department are familiar with 
the marked change in the personnel of their employees and also 
in the attitude of the men towards the 


The companies during recent years. The pri- 
Wage mary reason for this, the continually in- 
Differential creasing difference between the wages of 


organized and unorganized employees, is 
pointed out in another column. This problem is a difficult one 
for the railway managers to solve. Every one will admit that 
the present practice of increasing wages only where the com- 
panies are unable to resist the demands of the employees is a 
short-sighted one, but no manager has yet had the temerity to 
raise the wages of unorganized employees to the same basis as 
those for organized labor in the face of decreasing net revenues. 
Under present conditions the maintenance of way department 
employees, who are unorganized, suffer in comparison with those 
of the mechanical and transportation departments, who are very 
largely organized. This condition cannot continue indefinitely, 
and its results are distinctly evident today in the rapidly decreas- 
ing efficiency of the men in the former department and in the 
absence of the loyalty so marked among trackmen a couple of 
decades ago. It will take courage to meet this issue fairly, but 
it must be met in the near future, and temporizing with it only 
increases its difficulty. 


The ballast best adapted to the needs of a particular railway 
may be of one material, while that most economical may be of 
an entirely different character. In other 
words, the kind of ballast it may be most 
practical to use depends upon the traffic, 
topographic and climatic conditions of the 
track to be ballasted, and also on the 
kind of material available. There is some particular kind and 
source of ballast most economical for any particular location. 
One sees material hauled long distances because of its excellent 
quality, the long haul making it unduly expensive by the time 
it is placed in the track. On the other hand, one also sees in- 
ferior ballast placed in the track when a better quality can be 
secured with a slightly longer haul. He also sees one road 
covering stone ballast with gravel and other placing stone on 
top of gravel. Between these extremes there is a mean. ‘This 
prompts the suggestion that on a system of any magnitude a 
careful survey of ballast conditions can well be made, showing 
all the available sources of supply, and the relative merits of 
the different kinds for local purposes. From such a survey the 
most economical sources of supply can be determined, as well as 
the limits between which the material from any particular source 
should be secured. A survey will show the extent to which 
present practice based on general estimates is sound or unsound. 
Of course, in some localities there is little choice as to the 
material to be used, but on most roads this is not the case. 


The Selection 
of a Ballast 
Supply 





The merits of engine cinders as ballast material are not suf- 
ficiently realized on many roads. With the exception of those 
burning oil in the southwestern and west- 
ern states, almost every railroad produces 
large quantities of cinders. Too often 
they are considered a cause of necessary 
expense and are wasted or used only for 
filling. While their quality varies with the character of the 
fuel burned, in most cases they make excellent ballast for branch 
lines, or even for freight lines of relatively heavy traffic. They 
provide excellent drainage and are easily worked, while in many 


The Merits of 
Cinders 


as Ballast 
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Maintenance of Way Section 
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parts of the country they have relatively long life. Because of 
their relative cheapness, they can frequently be used to improve 
the condition of branch lines where heavy expenditures might 
not be justified. Their use should be more seriously considered 
in connection with other ballast materials. 





A roadmaster in a northern state was overheard taking a sec- 
tion foreman to task because one of the track laborers was ob- 
served to rest his elbow on his knee in 
Motion Study lifting his tamping pick. The roadmaster 
in clesed his remarks by stating that no man 
Track Work who followed that practice could work on 
his district. If he should travel through 
the South he would see many colored track gangs at work, not 
one, but all of whose members would be observed to be doing 
the same thing. It is not our intention to discuss the merits 
of this or any other method of handling a tamping pick, but 
simply to call attention to the fact that motion study has never 
been seriously undertaken in connection with track work. 
Surely there could be no more simple or practical matter to 
which such study could be applied. References to the propor- 
tion of railway revenues expended for track labor have been 
made too often in these columns to require repetition. A proper 
study of this subject would involve a relatively insignificant 
outlay. The objection that the class of track laborers now 
available is not sufficiently good to offer an inviting field for 
such study, is answered by the fact that some of the earliest 
and most successful experiments in motion study related to the 
very simple tasks of lifting and carrying pig iron. Observations 
of track work in various parts of the country disclose wide dif- 
ferences in the methods used in doing the same tasks. While 
it is impossible to say that the method used at one place is 
correct, and that used at another wrong, there are certain to be 
material differences found in the efficiency of the several methods 
investigated. An effort to determine which is the-best deserves 
serious consideration. 





In the conference on valuation held in Washington a few weeks 
ago, Director Prouty of the department of valuation of the 


Interstate Commerce Commission asked 

Standards how deferred maintenance could be de- 
of termined and whether, comparing one 
Whine road with a high standard of mainte- 


nance and another with a low standard, 


the one with the low’ standard should be _ considered 
to shave deferred maintenance. For instance, one road 
may paint its stations at intervals of four years and an- 


other every six years. Would a union station at a junction 
point be maintained to the proper standard if it had not been 
painted for five years? This at once raises the question of 
how a standard of maintenance is determined. Every road 
must decide on the standards to which it will keep up its prop- 
erty. A road with a large proportion of heavy freight traffic is 
not justified in maintaining its tracks to as high standards as 
one with an equal traffic consisting largely of fast passenger 
trains. Likewise, track which will ride well at 40 miles an 
hour may not ride so well at 60 miles an hour. Maintenance 
of way expenditures are of two kinds, those which make for 
ultimate economy, such as the use of treated ties, and those 
necessary for the normal upkeep of the property. It is with 
the latter class that we are most directly concerned here. It is 
unfortunately, but necessarily, true that the basic factor govern- 
ing the standards of maintenance on many roads is the amount 
of money they can afford to spend. However, on the average 
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road and during average years money is available for neces- 
sary and prudent expenditures. To make these expenditures 
most economically, those in charge must necessarily determine 
the standards justified by the traffic not only for the system as 
a whole but for each subdivision separately. The economy 
attending this distribution will depend upon the closeness of 
this determination. From this it can be seen that the answer 
to Director Prouty’s question depends entirely upon local con- 
ditions and can only be answered in the light of a definite state- 
ment of facts for each particular location. 


The problems confronting the master carpenter or supervisor 
of bridges and buildings on the average road differ widely from 
those confronting the supervisor of track. 
The duties to be performed are of greater 
variety, and the difficulty of adequately 
supervising the gangs is greater. On most 
roads the bridge supervisor is responsible 
first for the maintenance and repair of the bridges on his ter- 
ritory. He must give his personal attention to their inspection 
at regular intervals and direct the work of the bridge carpenters, 
concrete gangs, pile driver crews and other forces engaged in 
the renewal or replacement of all but the larger structures. 
The supervisor of bridges and buildings is also in charge of 
building repairs, including stations, shops, coal chutes and other 
buildings on his territory. He has charge of their painting at 
regular intervals, as well as the painting of bridges, roadway 
signs, etc. Another important branch of his work is the water 
service. Usually he is not only in charge of the installation and 
maintenance of water stations, including the pumps, pipe lines 
and tanks, but of their operation as well, and the pumpers are 
carried on his time roll. In short, he is usually in charge of all 
maintenance other than that of track and signals. The super- 
visor of bridges usually has a considerably greater mileage than 
the supervisor of track, his territory frequently coinciding with 
that of the division superintendent. His gangs are scattered 
over the division, handling the various specialized problems and 
frequently moving rapidly from one small job to another, so 
that under the most favorable conditions a large portion of the 
time of the employees of this department is necessarily lost in 
traveling from one place to another. The wide variety of work, 
requiring men-of different experience and skill, and provided 
with different kinds of tools, combined with the large mileage 
of line covered, make the securing of economical results in this 
department very difficult. Furthermore, this scattering of forces 
makes adequate supervision almost impossible. On some of the 
more intensively developed roads in the east these conditions 
have been greatly improved by subdividing the work and re- 
ducing the units of supervision. It is entirely possible that this 
plan can be followed to good advantage on the more important 
divisions on other roads, subdividing the work either by terri- 
torial lines or concentrating certain classes of work over the 
entire division, as, for instance, water service, with certain 
gangs. The most practical means of securing more satisfactory 
results under existing conditions is receiving serious attention 
on a number of roads. 


The Problems 
of the 
Supervisor of Bridges 





THE LABOR PROBLEM 


INCE the beginning of railway operation maintenance of way 
work has been done almost entirely by company forces paid 
at a flat rate. This is strong circumstantial evidence that such a 
practice is the best. It is not, however, conclusive. Changed 
conditions require revised methods in all industries. No one 
will disagree with the statement that the character of the labor 
employed in the maintenance of way department has deteriorated 
within recent years, and the end does not appear to have yet been 
reached. 
The experiment of the Michigan Central in placing ballast 
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under its main tracks by contract, is one attempt to deal with 
present unfavorable labor conditions. Such a practice would be 
pronounced impracticable by many if it had not been worked out 
successfully on this road during the past six years. While con- 
tract work in a way, this plan of the Michigan Central in its 
mode of application is essentially a piecework system. The rail- 
road furnishes the ballast unloaded along the track and the con- 
tractor places it at certain fixed unit prices. The company, there- 
fore, provides the material and the contractor assumes the re- 
sponsibility for the organization and handling of the labor. The 
incentive of personal gain is one of the strongest that influences 
mankind. In a large organization, such as that of a railroad, the 
feeling of personal responsibility for results is not developed as 
fully as in smaller organizations and many men become mere 
cogs in a machine. Under the Michigan Central plan the con- 
tractor secures directly for himself the benefit of the savings 
made by any increase in the efficiency of his men. He therefore 
has a personal interest in accomplishing the maximum amount of 
work and will put forth greater efforts than the average section 
or floating gang foreman. He will not only try to secure greater 
results from his men on the work, but he will naturally select 
his forces with more care and with more consideration of their 
qualifications for the work in hand. 

He is also free from many of the regulations about rates of 
pay, etc., governing railway work. By securing reasonably low 
unit prices in the contract the railroad shares with the contractor 
in his savings, while the standards of work are maintained by 
proper inspection. Such a plan is not necessarily limited to bal- 
last work, but is equally applicable to much of the other work 
commonly done. As with any experiment, great care must be 
exercised in the selection of the contractor and his foremen to get 
men who are familiar with the work and who will exercise the 
necessary precautions for the safe conduct of traffic. In this in- 
stance, former employees of the road who were known to be 
capable were given the contracts. 

The method used by the Michigan Central is but one of many 
that may be employed to create an increased interest and sense 
of responsibility among track employees. Another road has given 
careful consideration to a plan whereby certain section foremen 
will be given definite allowances for labor from month to month 
and then be permitted to hire their own men and to conduct 
their work as they believe best, subject to suitable supervision. 
Any savings made out of their allowances go to the foreman, the 
idea being to cultivate in these men a sense of proprietorship in 
their sections whereby they will exercise the same care in the ex- 
penditure of the company’s money as they would exercise in the 
spending of their own. 

Another eastern road made careful time studies from which it 
determined the present and possible average unit costs of various 
items of track work. Standards were then placed before the 
laborers as well as the foremen and the company divided the 
savings resulting from the increased output with the men. Al- 
though this plan was only in effect a few months, the unit per- 
formances increased steadily. 

We have given much space in these columns to these and sim- 
ilar developments of methods of increasing the efficiency of the 
labor in the maintenance of way department, as we believe that 
herein lies the greatest opportunity for economy in this depart- 
ment. Almost 60 per cent of all expenditures for maintenance of 
way and structures are for labor, as compared with 40 per cent 
for materials, in which, from their very nature, only relatively 
small savings can be made. The expenditures for labor offer 4 
very promising field for careful study. All of the developments 
to which we have referred may be considered to still be in the 
experimental stage, and while perhaps the methods used may 
not be practicable for universal or even wide application in their 
present form, they may be capable of modification to meet varying 
conditions. The results to be secured warrant sympathetic and 
careful study. 
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NEW BOOKS 


Proceedings of the American Wood Preservers’ Association. 


Size 6 in. by 
9 in., 527 pages, illustrated. Bound in.cloth. Published by the Ameri- 
can Wood Preservers’ Association, F. J. Angier, secretary-treasurer, 
Mount Royal Station, Baltimore, Md. Price: cloth, $3.50; paper, $2.50. 

The eleventh annual convention of the American Wood Pre- 

servers’ Association was held in Chicago, January 19-21, 1915. 

This volume contains the complete proceedings of that con- 

vention, which was one of the best in the history of the as- 

sociation. A valuable feature of this book is the statistical 
information relative to the quantity of wood preservatives 
consumed and the amount of wood treated in the United 

States in 1914 and a list of the timber treating plants in opera- 

tion with data concerning each. There is also published a 

list of almost 400 United States patents relating to wood 

preservation. 


The Railroad Taper. By Lee Perkins, formerly assistant engineer, Southern 
Pacific Lines in Arizona and Mexico. Size 4 in. by 6% in., 355 pages, 
41 figures, 42 tables. Published by John Wiley & Sons, Incorporated, 
New York City. Price $2.50. 
This handbook contains an extension and elaboration of a 
transition curve devised a number of years ago by William 
Hood, chief engineer, Southern Pacific, and used extensively 
on those lines. This transition curve is theoretically a series 
of compound curves with 30 ft. chords and the tables are 
prepared so that it may be run with one setting of a transit. 
All the functions for both field and office work are given for 
11 different easements of increasing increment, although three 
will meet almost all ordinary demands except in mountainous 
country. The spiraling of old curves is treated separately 
from that on new work. The discussion of the theory under- 
lying this spiral is followed by the usual complete series of 
tables. 


American Railway Engineering Association Proceedings. Size 6 in. by 9 in., 
1,562 pages, illustrated. Published by the American Railway Engineer- 
ing Association, E. H. Fritch, secretary, 900 S. Michigan avenue, Chi- 


cago. Price: paper, $6; cloth, $6.50; half morocco, $7. 


This volume contains the complete reports presented before 
the sixteenth annual convention held in Chicago, March 
16-18, 1915, with discussions. It also contains 11 monographs 
previously published in bulletin form during the year by the 
association. These proceedings are so well known among 
railway men that little description is necessary. They form 
a valuable and necessary part of the library of every railway 
officer concerned with construction and maintenance of way 
problems. The book is the same size as that of last year and 
is printed on thin paper in order that it may be bound in one 
volume. 





Size 6 in. by 9 in., 238 pages, 197 illus- 
Sound in cloth. Published by the McGraw-Hill Book Com- 


Price $3, 


Tunneling. By Eugene Lauchli. 


trations. 

pany, New York City. 
The very rapid and important development that has taken place 
in tunneling methods and machinery in recent years is in itself 
a sufficient justification for a new treatment of this subject, and 
the author has kept in mind the needs of the engineer in discuss- 
ing these improvements. The book avoids long detailed descrip- 
tions of individual tunnel projects and arranges the discussions 
under the natural divisions of the work of driving and lining a 
tunnel. In developing the theoretical portions and in the discus- 
sion of current practice, however, frequent references to indi- 
vidual tunnels are included. The size of the book precludes a 
detailed treatment of numerous allied subjects, such as drilling 
machinery, compressor and ventilating plants and explosives, but 
ordinarily data on these subjects is readily available elsewhere. 
Of course, however, in discussing new methods of driving tunnels 
and of lining them, it is necessary to refer to and to some ex- 
tent to describe the new types of machinery which have made 
the new methods of work possible. 
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THE RISING WAGE DIFFERENTIAL AND THE CURE 


Cuicaco, Ill. 
To THE Epitor OF THE RamLwAy AGE GAZETTE: 

As a preface to what follows in this article the writer de- 
sires to state that he is not opposed to high wages, nor does 
he attack as a principle the right of employees to organize im 
just efforts for their protection and the improvement of con- 
ditions. Organization of a few branches of the service, how- 
ever, has militated against the best interests of those depart- 
ments which have not organized and which will not or are not 
in a position to identify themselves with protective affiliations. 

In the early days of railroading and other industries in this 
country there was present a keener sense of loyalty and re- 
spect than prevails today, and this fact can be explained by an 
inspection of the relative treatment accorded to the organized 
and unorganized branches of the service. As in the case of 
an individual, no group or large body of men will have either 
respect or loyal feelings for an employer from whom they ex- 
tract increases in pay or improved conditions as a result of 
concerted action of their own whether it be by political influence 
or sheer force of numbers. This explains the attitude of that 
group included in the large brotherhoods of this country and 
an appreciation of this fact will clear the way for an under- 
standing of the reason why the unorganized branches are begin- 
ning to lose the old-fashioned sense of loyalty for the respective 
managements under which they labor. 

The enforced recognition of the brotherhoods has worked un- 
told harm on the unorganized branches in that the wages of 
the former have been high that the amount or 
relative importance of the work done is not a factor in deter- 
mining the rates paid. Thus has come a strange and unnatural 
relation which may be termed the rising differential. 


boosted so 


As successive and successful demands for increases have been 
made by the brotherhoods, the ratio representing the wages 
paid to them and to the unorganized branches has steadily risen 
and the difficulty of securing and retaining the,right sort of men 
has proportionately increased. 

just treatment for all 


Loyalty thrives on only one thing 
hands. This slogan has been absent 
from railroad wage adjustments for many years. 

The railroads of this country have been very short-sighted in 
their method of handling wage matters. By ignoring costs of 
living and by deferring normal increases in pay until forced to 
make unjust distribution to a few favored departments, they 
have automatically placed a premium on organization and al- 
most entirely killed that great feeling of loyalty that once ex- 
isted. Though “almost” killed, there is still left of loyalty a 
small spark and it can be nourished and warmed into something 
substantial if steps are taken in time. In the writer’s opinion 
the only cure lies in the establishment of a fixed policy on the 
part of the railroad managements to the effect that no increases 
will in future be made to any branch or department individually. 

In other words, every increase must be a flat per cent in- 
crease on the wages paid to each and every one in the service. 
Such a policy as this would give to the railroads the greatest 
bulwark they could possibly secure; as it would make for ul- 
timate peace. If the organized branches were to attack this 
principle, they would at once forfeit the sustaining power of 
public opinion, as the utter selfishness of such action would 
stand forth unmasked. The rising differential is a fact and is a 
monstrosity born of cupidity and cowardice; cupidity on the 
part of the organized branches through their clearly defined 
policy of looking only to their own interests, and cowardice on 
the part of the railroad managements which should have fought 
the issue years ago. The fight must be fought some day and the 
longer deferred, the harder will the contest be. 
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The Stripping of Gravel Pits by Hydraulic Methods 


An Outline of the Conditions Under Which this Practice 
is Economical and_the Manner of Handling the Work 
By W. H. Wi_ms 
Manager, Universal Sand and Gravel Company, Brooklyn, Ind. 


of water available. The quantity of water is of more im. 
portance than the pressure. Comparatively light grades can 


During the past ten years there has been a rapid increase in 
the use of the hydraulic method of earth removal. Engineers 


are just beginning to appreciate the possibilities of this method 
of excavation, and the next decade will undoubtedly witness a 
still greater development and growth in hydraulic excavation. 
The filling of trestles on the Northern Pacific and the Canadian 
Pacific at a cost of from 4 to 13 cents per cubic yard; the re- 
moval of 34,000,000 yd. of material in the regrading of Seattle, 
Wash.; the hydraulic construction of large embankments on the 
Pacific coast extension of the Chicago, Milwaukee and St. 
Paul; and the more recent construction of the Fernando dam 
of the Los Angeles acqueduct, where about 2,000,000 yd. of 
earth were sluiced at a total cost of 7 cents per yard are recent 
examples. The remarkable results obtained in these cases seem 
to be little realized or appreciated 
acquainted with this class of work. 


by many engineers un- 
for this method of earth ex- 
cavation is in stripping the overburden of gravel ballast pits 
and stone quarries. Conditions about a gravel pit are quite 
often favorable to the hydraulic method of stripping. The soil 
is generally a loam or soft clay that can be handled very ef- 
fectively with water. A great many gravel deposits are either 
very close to a stream or river or underlaid with water, an 
ample supply of water thus being assured. The sluiced ma- 
terial can also be dumped in many cases into the abandoned or 
worked-out portions of the pit. Where this is possible, ample 
dumping grounds and sufficient grades for the flumes are gen- 
erally assured. 


A comparatively large field 


Very little if any information of value on the hydraulicking 
of earth exists in published form. What has been printed is 
generally of a very meager nature and incomplete in its details. 
What information of value does exist, relates to the hydraulick- 
ing of auriferous gravel which requires much greater quantities 
of water proportionately than loam or soft clay. The Seattle 
regrade work and the Chicago, Milwaukee and Puget Sound 
embankment work, previously mentioned, were gravel or glacial 
drift; in the former case the material consisted of about 65 
per cent gravel and 35 per cent very hard clay, the clay being 
so hard that it was necessary to use powder to effect its removal 
by the water; in the latter case the sand and gravel content 
was equally high. The results of these undertakings, therefore, 
afford us no criterion as to what can be accomplished in the 
hydraulicking of ordinary earth, such as loam or soft clay. 

The conditions necessary for hydraulicking are an abundant 
water supply; a material that can be effectively sluiced with 
water; a dumping ground for the sluiced material; and ample 
flume grades to the dump. Where all of these conditions are 
favorable, hydraulicking becomes the most efficient and economi- 
cal method of earth removal known. However, if any one of 
these conditions is lacking or decidedly unfavorable, hydraulick- 
ing is almost sure to prove a failure. In considering an hydrau- 
lic installation, therefore, it is necessary to investigate thor- 
oughly and completely, and to analyze the above conditions be- 
fore deciding on this method of excavation. The depth of the 
overburden is also to be considered. If the stripping is shal- 
low, not exceeding 3 ft. in depth, and a large daily output or 
yardage is desited, the hydraulic method should be adopted with 
a great deal of caution. 


DUTY OF THE WATER AND SIZE OF INSTALLATION 


The amount of water necessary to move one cubic yard of 
material depends upon the grade of the flumes, the character 
of the material and to a more or less extent upon the pressure 


‘usually sufficient for the sluicing of loam or dirt. 


be used for the flumes if a sufficient quantity of water is pres- 
ent to effect complete suspension. Clay requires more water, 
greater pressure and greater flume grades to handle than or- 
dinary loam or dirt. The amount and size of rocks, if any, 
also effects appreciably the duty or carrying capacity of the 
water. It may be said, however, that as a minimum, with or- 
dinary loam or soft clay and flume grades of 7 to 9 per cent, 
10 cu. yd. of water are required to move 1 cu. yd. of material. 
As a basis for an estimate, however, it is generally not ad- 
visable to depend upon a greater percentage of spoil than 15 
per cent for loam or dirt with the usual flume grades of 7 to 
9 per cent. For soft clay and heavy, sticky loam, 10 to 12 per 
cent can be considered a safe estimate where 7 to 9 per cent 
grades can be obtained. The above duties are based upon a 
flow of 1,000 gal. per min., which is considered by the writer 
as the minimum discharge advisable for hydraulicking. 

In stripping gravel deposits a considerable amount of water 
is lost by flowing down into the gravel, which must often be 
considered in estimating the necessary water supply. If the 
top strata of the gravel deposit is a sand or compact gravel 
this loss is generally insignificant, amounting to only 2 or 3 per 
cent. If, however, the top strata is a coarse, loose gravel, the 
loss from this source may be as high as 10 per cent. 

A pressure of from 40 to 60 lb. per sq. in. at the nozzle is 
For soft clay 
and some heavy loams, 60 to 80 Ib. pressure is usually required. 
A pump having a capacity less than 1,000 gal. per min. should 
not be installed. A 1,500-gal. discharge would be more efficient, 
and for the ordinary installation is to be preferred. With such 
a discharge, using two nozzles, and with favorable grades, it 
should be possible to sluice from 450 to 700 cu. yd. of material 
per day of 10 hours. A crew would ordinarily be required for 
such an installation consisting of one pumper or engineer; two 
pipemen; one assistant to the pipemen; three laborers and a 
foreman tearing down and erecting flumes; and one laborer on the 
dump. 


FLUMES 


The water supply, the character of the overburden and the 
fall available to the dump determine the grades of the flumes. 
In the stripping of gravel pits where the excavated space is 
used as a dumping ground, ample grades for the flumes are 
generally assured. Full advantage, however, should be taken 
of all the fall available, a difference of only 1 per cent in the 
grade of the flume effecting a great difference in the carrying 
capacity or duty of the water. Where the available fall makes 
necessary the use of low flume grades much larger quantities 
of water are required to effect complete suspension of the ma- 
terial. For stripping service grades lower than 6 per cent should 
not be used. Where 3 per cent and 4 per cent are the maxi- 
mum that can be used, the quantity of water necessary for the 
operation of such low grades is so great that hydraulicking fails 
to show any great economy over other methods. While it is 
true that grades as low as 3 and 4 per cent are often used in 
large hydraulic mining operations, it should be remembered 
that in such operations the flume grades must be kept compara- 
tively low, so that the velocity of the water will not be so great 
as to prevent the gold from settling in the riffles in the bottom 
of the flume. The object here is to use sufficient water to trans- 
port the gold bearing gravel and flume grades that will not 
cause excessive velocities. It is because of this fact that the 
carrying capacity of water in hydraulic mining is very low, the 
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material excavated amounting to only about 2 to 6 per cent of 
the water used. 

Where conditions will permit, the flume grade should be at 
least 7 per cent; 8 to 10 per cent grades with an abundant sup- 
ply of water are considered very satisfactory grades, and are 
usually obtainable in stripping operations where the material is 


sluiced into the workedout portions of the pit. These remarks 
apply only to box flumes. Where ground sluices are used con- 
siderably heavier grades must be used, as they are very likely 
to become clogged up from roots, gravel, sticks and pieces of 
sod. In such cases the writer prefers to use flume boxes in 
these open sluices as shown in Fig. 8. The time required to 
place them will be but a fraction of that lost in continually 
cleaning out the open ditch. 

Flume grades should be made as uniform as possible. A 
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in the lowest part of the section. Where stones or gritty ma- 
terial are present in the overburden this wear becomes excessive, 
the metal wearing through and becoming full of holes in a 
very short time. With the square or rectaagular section, how- 
ever, the wear is quite evenly distributed over the bottom, re- 
sulting in a much longer life of the flume. 

In order that the flumes may be easily and quickly erected 
and taken down they should be built in sections or boxes from 
10 to 12 ft. long. Both wooden and metal flumes are used. 
Wooden flume boxes have proven very unsatisfactory for strip- 
ping service, as they quickly become water soaked and heavy, 
and when dried out, check and split badly. Moreover, in the 
constant rehandling of the flume boxes, they go to pieces very 
soon. In stripping, flumes are changed many times and a flume 
box should be built that will not only stand the excessive wear 
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Flume Construction for the Stripping of Gravel Pits 


slight break in the grade will often cause clogging, especially 
if a sandy loam is being handled. Abrupt changes in the aline- 
ment of the fumes are best made by making a break or drop in 
the flume grade. 

Sand requires heavy grades and shallow sluices. Wide, shal- 
low sluices should be used where the grades are light. If the 
overburden contains many stones and boulders deep, narrow 
sluices should be used. In this case, the depth of the water in 
the flume should be equal to the width of the flume. The width 
and depth of flumes depends largely upon the character of the 
material as well as the water supply. 

The rectangular section for flumes is generally to be pre- 
ferred to the semi-circular or elliptical section. A large amount 
of the material carried by the water travels or rolls on the bot- 
tom of the flume. Where the circular section has been used the 
Wear on the flume has been confined to a relatively small area 


and abrasion of the material being carried, but the rough and 
constant handling as well. For this service the metal flume is 
probably the best suited. Fig. 1 is a sketch of a steel box flume 
that has given very good service. This flume is constructed of 
No. 14 gage steel, and is made in sections 12 ft. long. 

It sometimes becomes necessary to carry the sluiceway or flume 
through an intervening ridge to obtain a dumping ground for the 
sluiced material. If the tunnel has a heavy grade, vitrified sewer 
pipe will prove satisfactory. If the grade is light, however, any 
slight settlement of the pipe joints is liable to cause clogging. 
Under such conditions riveted steel pipe in lengths of 20 ft. 
or more has given very satisfactory results. Pipe of No. 16 to 
No. 14 gage steel has been used for this purpose. 


PIPE LINE 


For diameters up to and including 10 in. standard lap welded 
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steel pipe is recommended for the pressure line, there being very 
little difference in the cost of this pipe and spiral riveted pres- 
sure pipe. Above 10 in., however, there is a decided difference 
in cost between the lap-welded and spiral pipe in favor of the 
latter. However, if the pipe is to be subject to frequent changes 
and rehandling, a very heavy grade of steel is necessary in 
spiral riveted pipe which may entirely wipe out this difference 
in cost. Owing to frequent rehandling, the asphaltic or tar 
covering of the spiral pipe, also suffers. Longitudinal riveted 
steel pipe is not usually obtainable in the sizes ordinarily re- 
quired for hydraulic operations of moderate size, 20 in. being 
about the minimum diameter obtainable. 

On account of the frequent shifting and changing of pipe a 
large number of flanged joints in the pressure line are desir- 
able. Standard companion flanges and not flange unions are 
preferable. 

All abrupt angles and changes in the pipe line should be se- 
curely anchored, as the water hammer and expansion stresses 
are extremely severe. Expansion can largely be prevented by 


| 


& HEAD in et 
& BRAKE HP. 


g 
g 


70 











CAPACITY IN G.P.M 


Curves Showing Characteristic of Worthington Turbine Pump 


providing one or two gate valves and keeping the line full of 
water at all times. If the pipe line is particularly long and 
entirely exposed it may be necessary to provide a heavy expan- 
sion joint in the line. Leaky joints and broken flanges are gen- 
erally the result of failure to provide for this expansion. 
Where the pipe line is to be permanent, it is advisable to bury 
it under at least 12 in. of ground. 

While local conditions more or less determine the method of 
arrangement of pipes, Fig. 2, shows an arrangement that has 
proved very effective. After the overburden for one complete 
shovel cut has been removed, the main ‘pressure line is uncoupled 
at the flanges and the pipe rolled back in sections and coupled 
up again preparatory to another cut. A gate valve is provided 
in each of the two leads from the main line, making it possible 
for the pipemen to change their positions without having to shut 
down the pump. Fig. 3 shows the method of accomplishing 
this where one nozzle only is being used. For handling from 500 
to 700 gal. of water per minute at pressures ranging from 40 to 80 
Ib., the maximum amount of water at such pressures which it is 
advisable for one man to handle under conditions of com- 
paratively shallow work, 3%4 and 4 in. diameter 6-ply rubber 
hose has proven the most effective and economical. For ordi- 
nary stripping operations 50 to 75 ft. of this hose is usually suf- 
ficient. The writer has used 4 and 5-ply rubber hose for this 
service, but such hose quickly goes to pieces under this constant, 
hard and severe service. The writer has also used small mon- 
itors or giants with 4-in. pipe connections. With the ordinary 
depth of stripping of from 4 to 8 ft., however, monitors are not 
to be recommended, as too much time is lost in making and 
changing pipe connections. 
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Short play-pipes choke down the water too suddenly, causing 
a very irregular stream. Play-pipes at least 30 in. in length with 
a uniform taper, and provided with a small and a large screw 
tip or nozzle, should be used. A smooth, plain bore and not a 
ring nozzle should be used. A very convenient and practical 
device for supporting the hose and play-pipe is shown in the 
sketch of Fig. 4. 

PUMPS 


The reciprocating pump has an advantage over the centrifugal 
turbine pump in the great variation in pressure at constant dis- 
charge that it is possible to secure. Its disadvantages are its 
high first cost in the larger units, such as are necessary for hy- 
draulic operations, and its low efficiency. 

The turbine centrifugal pump is now almost universally ac- 
cepted for all services where it is desired to deliver large quan- 
tities of water against high heads. It must not be inferred from 
this statement that the turbine pump is always to be recommended 
in preference to the reciprocating pump, as this is not the case. 
There is a limit to its application, but this limit is being con- 
tinually widened by improvements in design, and at the present 
time the turbine pump is successfully employed for service where 
the reciprocating pump has been used exclusively heretofore, 

The two principle factors which have assisted in the develop- 
ment of the turbine pump are the high speed motor and the 
steam turbine. The high speeds thus obtained make it possible 
to design a pump with comparatively few stages and with im- 
pellers of small diameter. This not only increases the efficiency 
of the pump, but also considerably reduces the cost. Turbine 
pumps are now built having efficiencies closely approaching 80 
per cent. 

Fig. 9 shows an average characteristic curve for a Worthing- 
ton turbine pump operating at constant speed. It is shown that 
an increase in the head pumped against causes a reduction in the 
capacity and the horsepower required, and likewise, a reduction 
in the head increases the capacity and horsepower. If the total 
head is greater than that for which the pump was designed, the 
quantity of water discharged will be less than the full capacity, 
and may be even nothing at all if the head is sufficiently great. 
The power will also be less than the power required for the 
head for which the pump was designed. If the total head is less 
than the head for which the pump is designed, the amount of 
water wili be greater than the normal capacity of the pump, and 
the power consumed will be greater. 

This illustrates the difference which exists between the tur- 
bine and a pump of the displacement type. With a turbine pump 
the speed at which the impeller operates bears a fixed relation 
to the total head pumped against, and in order to increase the 
head it is necessary to increase the speed or reduce the capacity. 
Theoretically, the head varies as the square of the speed, and 
the capacity directly as the speed. With a,displacement pump, 
however, the discharge also varies directly with the speed, but 
the pressure remains constant. With this in mind, it is shown 
that data regarding the conditions of operation should be veri- 
fied carefully, in order to get results with turbine pumps. This 
is particularly necessary when constant speed induction motors 
are used. 

The turbine pump has a distinct advantage over the reciprocat- 
ing pump in that it is impossible to subject the pump and piping 
to a dangerous pressure, due to sudden closing of the discharge. 
The only effect is a slight increase in pressure, and the load on 
the motor is considerably reduced. Furthermore, air chambers 
and relief valves are not necessary, as the pressure will never 
build up to a dangerous point, even though the discharge valve 
be entirely closed. 

With ordinary turbine pumps the horse-power required when 
operating at heads considerably below that for which the pump 
was designed, causes a dangerous overload on the motor. By 
selecting an impeller of suitable characteristic, however, it is Po 
sible to confine the overload to less than 25 per cent. which 15 
the rated overload for all standard motors. 
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Pumps for hydraulic service are generally arranged for direct- 
connected motor drive, but those of the belted type and also 
direct-connected steam turbine-driven pumps can be used to ad- 
vantage. It is common practice in the larger installations to 
arrange the pumps in pairs, piped so that they can be operated 
either in parallel or series. This makes it possible to double the 
pressure by operating in series when a hard strata is encountered. 
For removing the softer material, the pumps are operated in 
parallel, and doubling the capacity increases in proportion the 
amount of material removed. 


DEPOSITION OF THE OVERBURDEN 


Where it is possible to sluice the material in the worked-out 
portions of the pit it will be necessary to construct a levee or 
dike to’ retain the material and prevent it from spreading over 
the entire bottom of the pit. Small levees can be built of gravel 
and backed up with brush, to retain the material and prevent 
overflowing. Sewer pipe or box drains are placed in the center 
of the pond thus formed, their tops brought up and kept flush 
with the pond level (Fig. 5). In many respects a better method 
of retaining the material is by means of sheerboards. This meth- 
od, known as sheerboard construction, is largely used in the 
building of dams and fills by hydraulicking. Under many condi- 
tions it is cheaper and more effective than the construction of 
earth or gravel levees. In this method the material is retained 
by two or more small bulkheads or sheerboards made of two 
1 in. by 12-in. boards, nailed to 2 in. by 4-in. stakes about 7 ft. 
long. The 2 in. by 4’s are pointed at one end and driven into the 
ground on about 4-it. centers. (See Fig. 6.) 

After the material is carried up to the top of the first row of 
sheerboards, a second row is built from 4 to 7 ft. back of the 
first. The bottom of this top sheerboard is placed from 5 to 10 
in. below the top of the lower bulkhead to prevent the material 
from bulging and flowing out between the two bulkheads. The 
amount ot seal necessary depends upon the nature of the mate- 
rial being sluiced. In ordinary loam 6 in. has proven effective, 
while in fine clay or sandy loam 10 in. is often necessary. As 
many sheerboards are built in the above manner as are necessary 
to take care of the stripping over a given area. In this method 
the water is taken off the top through spillways, which lead to a 
pipe drain or to a reservoir where the water is again used for 
sluicing. 

If the pit has no natural drainage for the waste water, it is 
often possible to install an auxiliary pump and use this water 
again for sluicing. It would be necessary, of course, to excavate 
or provide a basin or reservoir of moderate capacity in the bot- 
tom of the pit sufficiently low to take the drainage or overflow 
from the spoil bank. 

If the flume grades are heavy, however, it is often possible to 
drive the material as it is broken down directly to the flume, 
thus greatly increasing the duty of the water. Such conditions 
are the exception, however, and ordinarily the material must be 
broken up and put more or less in complete suspension before 
the flume will carry it. In such cases the water should be so 
directed as to remain with the material as long as possible. 

As an example of what has been accomplished, an overburden 
6 ft. deep, composed of a heavy loam, has been sluiced off in 
strips 90 ft, long and 50 ft. wide. The top of the gravel was 
Practically level, the ground sluice having a fall of 3 ft. in 50. 
With one setting of the flumes and pipe connections, therefore, 
it was possible to sluice something like 1,000 cu. yd. of material. 


METHOD OF DEVELOPMENT 


The overburden being comparatively shallow, the main purpose 
here is to sluice as large an area as possible with one set of the 
flumes and pipe connections. In most cases it will be possible 
to strip a width equal only to one shovel cut, which is from 30 
to 50 ft. See Fig. 8. If the top of the gravel deposit has a slope 
towards the flume, however, a much greater width is possible, 
depending, of course, on the degree of the slope. In the other 
direction the distance it is possible to go is also limited by the 
available fall to the ground sluice. In beginning to strip a given 





' RAILWAY AGE GAZETTE 








1433 


area, a trench is dug by hand down through the overburden and 
into the gravel a sufficient depth to obtain the necessary fall or 
grade of the ground sluice, and back a distance of about 3 ft. 
from the face of the stripping to provide a shoulder. Two short 
trenches are then dug at right angles to the main trench to pro- 
vide room for the wings or deflector boards at the head of the 
first flume box. Bents are then erected, the flume sections put 
in place and sluicing begun. A comparatively narrow trench is 
first sluiced out from the head of the flume back as far as the 
stripping is to be extended. The upper end of this trench is 
then widened out to permit the pipemen to get their hose down 
on top of the gravel where the streams can be more effectively 
used. The material is then sluiced off in the manner shown in 
Fig. 7. 

After the shoulders (5) and (5) (see Fig. 7) have been de- 
creased to a width of from 3 to 5 ft., to prevent sluicing a part 
of the material over the face of the gravel bank, the streams are 
directed against the opposite side of these shoulders and the 
material sluiced backwards in a diagonal direction to the ground 
sluice. To provide room for the pipemen in removing these 
shoulders and to prevent the edge of the stripping from caving 
in and falling down the face of the gravel bank, it is: necessary 
to strip the first “cut” sufficiently wide to provide a berm or 
shoulder of at least 8 ft. 

lf the stripping is deep and it is not possible, owing to the 
limited fall, to get the ground sluice deep encugh, it is often 
advisable to obtain the necessary fall by leaving a portion of the 
stripping on the gravel until the greater portion is removed, 
when this wedge-shaped section can be sluiced off by driving it 
to the flume. This method is used in stripping stone quarries 
where the former method of lowering the flumes in the gravel 
is impossible. Where this drive is long and the material hard 
to handle, such as soft clay, it is often advisable to effect only 
a partial “clean up” with the water, the remainder being more 
economically taken off with teams and scrapers. 

The direction of the stream on the material will depend en- 
tirely upon the amount of water, the character of the material 
and the grade of the flumes. Ordinarily the material must be 
put more or less in suspension before the flumes will carry it. 
In such cases the stream is directed against the bank in a di- 
rection opposite to the flow in the ground sluice and flume. 





ECONOMY METHODS IN TRACK WORK 
By W. C. NIsBet 


It may be questioned whether progress toward better methods 
in maintenance of way has kept pace with that in the main- 
tenance of equipment. While naturally favoring the former 
department on account of long association, the writer, after 
casting up all the new processes or devices along economy lines 
generally adopted in the past ten years, ventures the answer that 
our progress in this line has been slight. Full credit is given 
for the patient technical labor toward improvements of rail and 
joint design and for the attempts to increase safety of track 
while working under reduced appropriation; however, in this 
paper we are not concerned with design or directly with 
operation. 

Motor section cars are typical of modern improved devices, 
and it is true that there has been a large increase in their use, 
though by no means as large as the economy derived from their 
use warrants. No doubt when hand cars were being introduced 
there were those who deprecated their use as uneconomical and 
unsafe and who continued to walk their men to work. Rail 
handling and ditching machines are also reasonably common, but 
for regular track maintenance the pick, shovel and spike maul 
continue to be universally used in spite of the available powei 
for tamping, drilling rail and placing spikes which the gasoline 
engine of the motor section car furnishes. In this, we might 
with advantage adapt the power tamping machines of the French 
railways to our conditions. While much of our American track 
cannot be tamped economically in this way, even on our dense 
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traffic divisions little advancement in method has been made if 
the experimental air tampers on the New York Central and the 
Long Island are excepted. 

One feature retained in the track department, but now largely 
abandoned in machine and car shops, is payment by an hourly 
rate instead of in proportion to output. Throughout all modern 
industrial fields, some form of incentive payment is in use wher- 
ever possible, ranging from plain piece work to standard time 
with premium. There is no doubt but that every man works 
harder and uses more thought as to his work if he is paid in 
proportion to what he produces. This results in lower cost 
per unit. 

In track work it would generally be necessary to figure the 
gang payments collectively, but similar methods are used in 
certain operations in car shops and in many instances in other 
industries. This apparent difficulty has a corresponding advan- 
tage in the incentive given the foremen to have all the men in 
the gang competent. This is exactly what is desired by the 
management, but under the ordinary plan the condition is often 
quite different. 

It has been stated that, on account of differences in topography, 
climate and traffic, track work does not allow payment by piece 
work; yet we know that some operations in the car shops, for 


example, putting in wheels, trucks and drawbars paid for regu- . 


larly at piece rates, uniform over a whole system of railroad, 
are frequently done under different circumstances, weather con- 
ditions and in varying locations where the conditions of work 
differ widely. The reason why this arrangement is satisfactory 
is because the variations average each other in the long run. 

Without attempting to give further arguments as to the pos- 
sibility of payment according to performance in track work, it is 
sufficient to say that one of the trunk lines has been using this 
method on three of its most important divisions under varying 
conditions for two years. The hourly rate is used plus a bonus 
which increases in proportion as the standard is approached for 
all jobs on which standard times have been set. The proportion 
of time covered by the standards varies from 50 to 90 per cent, 
depending mostly on the time of year. During the tie renewal 
season the higher figure is reached. The bonus is a per cent 
of the wages of both men and foremen. Quality of workman- 
ship is controlled the same way as in the many shops where 
the pay is in proportion to production, that is by inspection and 
restriction of bonus payments to proper workmanship. 

Another broad field awaiting more intensive cultivation is the 
development of simpler manual processes for the many opera- 
tions which must continue to be done by hand, a definite cam- 
paign to find the best way and a still more definite campaign 
to instruct the foremen in these methods and to see that they 
are followed. Long since nearly all railways have had standards 
tor most of their structures and the system is accepted as satis- 
factory and distinctly advantageous. In the same way there 
should be standard methods for surfacing track, renewing ties, 
raising track, etc. 

It may be quite generally supposed that in track work there 
can be but one method to follow in each operation or that if 
difference exists the result would show slight variation. The 
writer has looked into this subject on different railways during 
the last six months and the diversity of method found has been 
wide; in frequent cases there was great variation even on 
different sections of the same roadmaster’s sub-division. An 
example of this was respacing ties in gravel ballast where one 
foreman was respacing 50 per cent more ties per man per day 
than any other foreman on the sub-division. The workmanship 
was excellent. The laborers were Americans, as was common 
in this locality. In this connection it is interesting to note that 
the second best production observed was made by a mixed gang 
of foreign laborers, rated as being indifferent workmen. 

Some foremen are skilful and quick to find the easiest way 
to do any given piece of work; others, from inexperience or less 
ability, need careful teaching. Something more far-reaching than 
the usual roadmaster's supervision is needed, for, no matter how 
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competent or alert the latter may be, he cannot leave the rest 
of the sub-division to itself while he teaches a green foreman 
for two or three days. The roadmasters as a class surely need 
no defense, as they constitute one of the finest types among 
railroad men in intelligence, loyalty and keen appreciation of 
responsibility, but they need assistance if the ideas advanced 
above are carried out. 

Different opinions prevail as to the best method of furnishing 
such assistance. One way is to reduce the mileage of the sub- 
divisions. This is a simple plan, but it has defects. The writer 
favors the appointment of assistants who might be promoted 
from the foremen, members of the engineering corps or others 
who might be found to combine experience with the ability to 
impart knowledge and tact to follow up and check workman- 
ship. These men should work under the roadmaster except as 
to standards which should be those set by the division engineers, 
just as the division engineer in the divisional organization takes 
orders from the superintendent except on engineering matters, in 
which he reports to the chief engineer or engineer maintenance 
of way. 


~——- 


B. R. & P. CONCRETE SIGN AND POST PLANT 


The Buffalo, Rochester & Pittsburgh has adopted concrete 
posts and signs for a variety of uses and operates a plant at 
East Salamanca, N. Y., for the manufacture of these articles. 
Goncrete fence posts are used universally, except in swamps and 
in places where there is a liability of slides, and since their 
adoption with the necessary concrete corner posts and braces 
they have proved very satisfactory. The company plant has man- 
ufactured about 15,000 of these posts, 500 concrete mile posts, 
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Details of Concrete Sign Posts 


600 concrete property line posts and 100 concrete whistle posts. 
In addition, concrete signal foundations, concrete telephone 
booths and concrete pipe of various sizes are made at this plant. 

The post and sign plant is housed in a one-story building 9 
ft. long and 19 ft. wide with an available floor space of 1,496 
sq. ft. Coils of steam pipe are located under the concrete floor 
and along the sides of the building for heating, and a stationary 
boiler is provided in one corner to furnish the necessary steam. 
The cement to be used is stored in one end of the building, se- 
curely partitioned off to keep it perfectly dry. The balance of 
the building is used for the manufacture and curing of the 
posts and signs, which are stored here until required for use. 
No special equipment is required in this work other than ordinary 
concrete mixing tools, as the concrete is mixed by hand except 
in a few instances when a large amount is to be placed, re 
quiring the use of a mixer to keep a supply on hand. The 
building is served by tracks along each side, allowing material 
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to be unloaded and the manufactured articles to be loaded with 
ease. 

The designs of the principal signs and posts are illustrated in 
the accompanying drawings. The right of way fence posts are 
of the tapered T-section type 8 ft. long. The flange is 6% in. 
wide and 1% in. thick at the bottom and 4% in. wide and 1 in. 
thick at the top, while the stem is 6% in. deep and 2% in. thick 
at the base tapering to 2%4,in. deep and 1% in. thick at the top. 
The reinforcement consists of three pieces of %4-in. round bars 
7 ft. 6 in. long, one bar being placed in each corner of the post. 
The line wire is attached to these posts by No. 7 soft steel tie 
wires, wrapped three times around the line wire on each side 
of the flange of the post. These wires are pulled tight to bite 
into the corners of the posts, thus preventing slipping. 

The corner posts are 6 in. square and 8 ft. long. Notches 14 
in. deep are cast 6 in. from the top and 3 ft. 6 in. from the bottom 
of these posts in which the diagonal corner post braces are set, 
and a slot 2 in. by 4 1m. is provided through the post 6 in. from 
the bottom, into which short anchor bars can be placed at right 
angles to the fence line. All corners on these posts are rounded 
off to a %4-in. radius. The reinforcement consists of four 44-in. 
round bars 7 ft. 6 in. long. Five of these posts are placed at 
each corner on 7 ft. 6 in. centers, thoroughly braced and tied. 
The braces used with these corner posts are 8 ft. 234 in. long 
and 4 in. square, with mitered ends to fit into the notches pro- 
vided in the corner posts. These braces are also reinforced with 
four 4-in. round bars 7 ft. 6 in. long, and all corners are rounded 
to a Y%-in. radius. 

The property line posts, which are set cn all property corners, 
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Details of Line and Corner Fence Posts and Braces 


opposite the beginning and the end of all curves and at 1,000-ft. 
intervals on tangents, are 5 in. square at the top and 7 in. square 
at the bottom with a length of 5 ft. They are set in the ground 
3 it. On one side of the post are moulded the letters “B. R. & 
P. Ry.,” and on the opposite side are the letters “PROPERTY 
LINE.” These letters are 2 in. high. The side of the post with 
the latter lettering is placed toward the main track whenever 
possible. The post is reinforced with four pieces of %-in. 
twisted steel bars 4 ft. 6 in. long. The corners of the post are 
rounded to a 1-in. radius. 

The concrete whistle posts, which are set on the engineer’s 
side of the track 1,320 ft. from highway crossings and 7 ft. 6 in. 
from the near side of the post to gage side of the near rail, are 
9 ft. 6 in. long, 6 in. wide and 4 in. thick atthe bottom and 12 
in. wide and 4 in. thick at the top. The latter width is only 
maintained for a length of 1514 in. to provide room for the letter 
“W.” These posts are set in the ground 3 ft. 6 in. The letter 
is 714 in. high, 3% in. deep and 1% in. wide and is placed only 
on one side of the post, the other side being left blank. This 
post is reinforced with four pieces of Y%-in. twisted steel bars, 
8 ft. 2 in. long and the corners are rounded to a %-in. radius. 
Station whistle posts are identical with those described except 
that a line 8 in. long is cast under the letter “W.” These signs 
are placed 14 mi. from stations. 
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The concrete mile posts are made in two widths, one for one 
or two figures, and.one for three figures. The former are 6 in. 
thick and 12 in. wide and the latter 6 in. thick and 14 in. wide. 
All are 8 ft. 6 in. long with the upper 4 in. rounded off from the 
edges to the center. The figures, which are 6 in. high, are set 
into the posts between two horizontal lines 14 in. wide placed 14 
in. and 26 in., respectively, from the top of the post. Both sides 
of the post are made the same. The reinforcement consists of 
four pieces of %4-in. twisted steel bars 8 ft. long and the corners 
are rounded to a l-in. radius. These posts are set 3 ft. 6 in. in 
the ground, and are placed 10 ft. from the center of the post 
to the gage side of the near rail on the right hand side of the 
track going south from Buffalo and Rochester. They are used 
both on the main line and branches, 

A mixture of 1 part cement and 3 parts fine gravel is used in 
the fence posts, corner posts, and corner post braces, while a 
1:2:4 concrete mixture is used in the other cases. The fence 
posts are cast in gang moulds of 30 each, mounted on trucks. 
Three of these batteries are used, giving a capacity of 90 posts at 
one.pouring. The other posts and signs described are moulded 
in wooden forms made cf 2-in. surfaced yellow pine, the parts 
of the moulds being fastened together by hinges and hasps in 
all cases, except the mile post form, which is clamped in position. 
In all cases the forms are constructed so that they can be readily 
removed from the posts after the concrete has set sufficiently, 
which is about 48 hours. After removing the posts from the 
forms they are placed on end along timber racks outside of the 
building for one week to cure properly. During this time they 
are sprinkled once a day, or as often as necessary, and covered 
to protect them from the action of the weather. At the end of 
the week, or when they are strong enough to permit them to be 
removed, they are corded up in a pile ready for shipment. Dur- 
ing the winter they are treated in much the same manner witl» 
the exception that they are not taken out of the building until 
thoroughly cured. The building is kept at an even temperature 
of 60 deg. After the posts are removed from the forms, the 
latter are thoroughly cleaned and sparingly coated over with 
fuel oil to prevent the concrete from sticking to the form when 
being removed. In the case of the property line post and the 
whistle post the surface of the concrete is rubbed down to a 
true, even, uniform surface as soon as the form is removed, 
using a small briquette and clean water. This briquette is made 
of 1 part of cement and 2 parts of sand mixed with clean water. 

The letters used on these posts are V-shaped and indented 
into the concrete, the indentation being painted black in the case 
of the whistle and mile posts. An advantage of this type of 
letter is that it eliminates the necessity for restenciling the posts 
from time to time. In the case of the whistle post the letter 
“W” and the line, when it is used, are fastened to the bottom of 
the forms and the post made face down. The figures and the 
cross lines on one side of the mile posts are secured to the forms, 
while the corresponding depressions for the other side of the 
posts are moulded into the concrete from the exposed surface 
while it is in the form. The weights and detailed cost of manu- 
facture of these various posts and signs are shown on the ac- 
companying table. 

We are indebted to G. H. 
foregoing information. 


Stewart, master mason, for the 








sit Material 
nee eee SO 
Cement Aggregate Reinforcement 
r- —, Total 
Weight, Amount Amount Amount matl. Total 
Ib. Labor sacks Cost cu. ft. Cost lin. ft. Cost cost cost 
Fence post.... 87.5 $0.055 0.30 $0.07 0.623 $0.02 22.5 $0.09 $0.18 $0.23 
Corner post...285 0.18 0.81 0.19 1.90 0.05 30.0 0.12 0.36 0.54 
Corner post 
ee ae ne 146 0.15 0.355 0.08 0.875 0.03 30.0 0.12 0.23 0.38 
Property line 
POM cineg ces eee 0.50 0.29 0.07 1.65 0.05 18.0 0.18 0.30 0.80 
Whistle post...410 1.00 0.41 0.09 2.31 0.07 36.66 0.37 0.53 1.53 
12-in. mile post. 560 0.80 0.88 0.20 5.64 0.17 32.00 0.32 0.69 1.49 
14-in. mile post.690 0.80 1.15 0.26 6.63 0.20 32.00 0.32 0.78 1.58 








Recent Important Developments in Ballast Practice 


The Merits of Contracting This Work and of Cleaning 
Rather Than Renewing Material on Two Large Roads 





STONE BALLASTING BY CONTRACT 
By JoHN Evans 
Division Engineer, Michigan Central, Detroit, Mich. 

On the greater part of the stone ballasting on maintenance 
work done by the Michigan Central since the opening of the 
working season in 1909, the labor of putting the stone under 
the track has been handled by contract. A total of approxi- 
mately 90 miles of double track has been ballasted in this 
way, distributed over the seasons of 1909, 1910, 1911 and 1913. 
No stone ballasting was done in 1912 or 1914. 

There has been practically no change in the method of 
procedure since the practice of doing this work by contract 
was introduced. The contract provides unit prices per foot 
of track for skeletoning out the old ballast to the bottom of 
the ties; lifting the track to the grade stakes, and surfacing, 
lining and trimming. All work not covered by the contract 
prices, such as unloading the stone, putting in and spacing 
ties,,; making a preliminary lift on gravel or cinders, widening 
banks, etc., is done either by the railroad forces or by the 
contractor on force account. In either case the unloading of 
the stone is done under the railroad company’s supervision, 
and {the contractor is allowed extra compensation when, on 
account of shortage or surplus in the distribution, he has to 
move stone more than 300 ft. to complete the finished ballast 
section. The railroad company provides bunk cars at its own 
expense for the contractor’s men and supplies all tools and 
equipment needed in the work. It also furnishes free trans- 
portation for the men over its own lines. 

The track is given a minimum lift of 6 in. on stone. The 
contractor makes lifts up to and including 8 in. at the contract 
price for lifting and for lifts over 8 in. an extra allowance per 
foot of track for each additional inch of lift is made. In cases 
where the stakes as set by the engineer show a lift of more 
than 6 in. for any considerable length of track, the lift to 
within 6 in. of the top of the stakes is made with gravel or 
cinders. The contractor is allowed extra compensation on a 
force account basis where the throw in lining track to the 
center stakes exceeds 1 in. 

The railroad company places an experienced track man on 
the work as inspector. This man looks over the track after 
it has been surfaced, lined and trimmed, and either accepts 
it or notifies the contractor to do such additional work on 
it as may be necessary to make it acceptable. After the track 
has been accepted by-the inspector, the railroad company is 
responsible for its maintenance. 

The work turned out under the above arrangement has 
been entirely satisfactory. The track has ridden well when 
finished and has retained its line and surface fully as well as 
it has in the best work done by our own forces. We are doing 
no stone ballast work at the present time, owing to financial 
conditions, but it is practically certain that our future work 
of this kind will be handled by contract. As a matter of 
fact, the contract system of doing track maintenance work is 
expanding with us and we are extending its application from 
time to time to new items with satisfactory results. 

The men employed on the work are Italians and the con- 
tractor is an Italian with wide experience in business dealings 
of all kinds with his countrymen. He keeps in close touch 
with the labor situation throughout the country, and his 
knowledge and experience results in the finding of a better 
class of men and in getting more and better work out of 
them. Since starting in this work he has developed several 
good Italian track foremen. ; 

The contractor, being financially concerned with the amoun 
of work done, has a more effective interest in increasing the 


output than our own foremen have, regardless of how capable 
or conscientious they may be. Under this system small con- 
cessions can be made to the men in the way of increased pay, 
whereas wage rates paid by the railroad company are not 
adjustable. For this reason local shortages in the labor mar- 
ket do not affect the size of the contractor’s gangs as seri- 
ously as they do the railroad company’s. Furthermore, a 
small increase in pay is usually more than offset by the addi- 
tional effort which it results in. 

Doing ballasting by contract relieves our roadmasters and 
assistant roadmasters of the greater part of the supervision of 
this work at the time of the year when their attention is 
badly needed for other branches of maintenance. 

A possible improvement in our method from the railroad 
company’s standpoint would be to have the contractor super- 
vise the unloading of the stone and be responsible for its 
proper distribution. In this way the clause providing for an 
extra allowance in case stone has to be moved more than 300 
ft. could be done away with. This should work no hardship 
on the contractor, because it is our experience that very little 
stone has had to be moved more than the specified distance. 
There have been several occasions where the contractor has 
made claims on account of the alleged improper distribution 
of the stone. In most cases these claims were not allowed, 
because they did not appear to be justified by the terms of the 
contract, or to be based on sound argument. If the contractor 
were unloading the stone, all opportunity for argument from 
this source would be done away with. 

The proportion of the work done under contract could be 
increased and possibly the cost of the work reduced by hav- 
ing the contractor put in what ties are needed at the time of 
ballasting at a unit price per tie. I think it not improbable 
that this will be tried out in some of our future work. 

The ballasting done during the season of 1913 included 12 
miles of double track on the East division of the main line 
about 55 miles west of Detroit. On this particular job the 
total number of men, including force account and contract 
work, varied from 110 to 140. The skeletoning gang num- 
bered about 15 men, and the lifting gang 50. The remainder 
of the men were in a gang which worked between the skele- 
toning and lifting gangs, putting in and spacing ties, widen- 
ing banks, etc. 

The lifting gang did all the track raising, both on gravel 
and stone. It also surfaced, lined and trimmed the track. 
The lifting on stone was done in stretches of single track 
one mile long; that is, no lifting was done until stone was 
distributed ahead for one mile of track. The lifting of this 
mile was ordinarily one day’s work for the lifting gang. Af- 
ter being raised, the track was allowed to stand for not less 
than three days before surfacing, lining and trimming was 
started. Between the time the track was lifted and the time 
it was finished a speed limit of 30 miles per hour was in ef- 
fect. After the mile of track had been surfaced, lined and 
trimmed it was looked over by the inspector, and, if accepted, 
the speed restriction was removed. 


CLEANING STONE BALLAST WITH SCREENS 
By H. M. CuurcH 


Division Engineer, Baltimore & Ohio, Baltimore, Md. 
Previous discussions of the performance of ballast screens 
and the methods employed for cleaning stone ballast have 
shown in detail the great saving in both labor and material 
that can be effected by their use. On the Philadelphia and 
Baltimore divisions of the Baltimore & Ohio, where traffic 1s 
heavy and where considerable ballast has been cleaned, the 
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results have been quite gratifying and have led to the con- 
clusion that the cleaning of stone ballasted tracks is justified 
where only one cubic yard of stone may be conserved in a 
distance of 8.1 lineal feet of double track; that is. one cubic 
yard of material saved in this distance justifies the employ- 
ment of the necessary labor to screen it out. In the cleaning 
of several miles of freight tracks formerly ballasted with 
stone, it has been amazing to see the amount of stone so 
saved. Tracks that had deteriorated by the presence of dirt 
and cinders in the voids of the stone ballast were restored 
‘to a condition that had formerly been obtained only by the 
wholesale removal of the material from the tie cribs; loading 
and taking it away as waste, an extravagance that has been 
overcome by the use of screens. 

The employment of ballast screens has been found eco- 
nomical in the “out of face” cleaning of single tracks and 
multiple track and in yards; also in combining the cleaning with 
tie renewals. As an example of the saving effected, an organ- 
ization consisting of 12 men, one foreman and one water boy 
cleaned 200 lineal feet of standard ballasted tracks 
per 10-hour day where tracks were 12 ft. centers, using 3 
screens, one on either side and one in the center between 
tracks. The ballast cleaned 12 in. below the bottom of 
the tie on the berme, 6 in. below the bottom of the tie in the 


double 


Wads 
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When only 21.5 per cent of the total volume of material 
handled passes over the screen and is saved for re-use, the 
screening operation becomes as expensive as the application 
of new stone. In other words, 21.5 per cent of the volume per 
lineal foot of double track represents the amount of stone 
which must be saved in order that screening be economical, 
which is equivalent to the conservation of only 1 cu. yd. in 
8.1 lin. ft. of double track. 

Aside from this very important economy, the practice of 
screening ballast instead of putting the track up on new bal- 
last admits of maintaining surface without disturbing the 
roadbed under the ties, a factor of vital importance in ideal 
track maintenance. It has the advantage of being quicker 
and more thorough than the fork method; laborers do not 
tire as quickly under it, and with the screens arranged as 
described the invariable tendency is for the men to compete 
with each other for speed. 


CHARACTERISTICS OF SLAG AND CHAT |BALLAST 
By P. H. 


Roadmaster, St. Louis & San Francisco, Memphis, Tenn. 


HAMILTON 


All trackmen agree that crushed limestone makes the best 
ballast under any traffic, or in any locality. However, a large 
per cent of the railroads in the United States are not so 





Cleaning Stone Ballast with Screens 


center ditch and level with the bottom of the tie in the cribs. 
It amounted to the handling of 104 cu. yd. of stone in the 200 
ft. stretch per day. The unit costs of this progress were ar- 
rived at as follows: 


Length of double track cleaned per day, lin. ft......... 200 
Cubic yards stone cleaned per day.........secsccceees 104 
1 foreman at $77 per month. 

1 water boy at 15c. per hour. 

12 laborers at 15c. per hour. 

UAE CORE CURE OG ss 5 ie-dis:5:09 0 -6016:0i 491019) 9 0.016 00 vie ails 9000.0 $22.46 
Pots! cost ner tin; Tt: double track... 6.2 oie ccccess tees 0.112 
EOLA GOEL DEL Oli EP OUTIASE so 6.6 6o.0s 00 b000n0s seen rises 0.216 


The ballast yielded 400 wheelbarrow loads of dirt per 100 
lin. ft. of track, representing approximately 50 per cent of the 
volume of the stone. The voids in the stone amounted to 40 
per cent, so that the loss of volume in cleaning amounted to 
10 per cent. To determine the extent to which the material 
conserved justifies cleaning ballast we have the following: 
Cost per cu. yd. 


Percentage of Cost 


Cu. yd. dirty total volume Total per cu. yd. new stone 
ballast -_—, cost stone unloaded 
handled Stone Dirt cleaning saved on track 

104 100 40 $22.46 0.216 1.00 
104 90 50 22.46 0.24 1.00 
104 80 60 22.46 0.27 1.00 
104 70 70 22.46 0.31 1.00 
104 60 80 22.46 0.36 1.00 
104 50 90 22.46 0.43 1.00 
104 40 100 22.46 0.54 1.00 
104 30 110 22.46 0.72 1.00 
104 21 55 118.5 22.46 1.00 1.00 
104 20 120 22.46 1.08 1.00 


situated that they can secure limestone ballast, or are not 
financially able to purchase or to produce it. Consequently 
they are forced to use the best natural ballast available and 
the refuse, or by-products, from other industries are often 
utilized. 

Slag is used extensively by roads entering the great iron 
and steel producing centers, some of them transporting it 
hundreds of miles. Slag is the residue stone from blast fur- 
naces, and pig iron smelters produce the best slag. There 
are many classes and varieties, ranging from snow white to 
dark brown in color, some are chalky in substance and others 
hard as flint rock. 

When the slag comes from the furnace it amalgamates, 
and it is necessary to blast it loose before loading. That used 
for ballast is seldom classified or screened, most roads or 
contractors loading it directly onto ballast cars with steam 
shovels. Consequently there is great variation in the size of 
the particles. The larger per cent runs from 12 in. to 2 in. in 
diameter; but in a car of fine slag we find many pieces larger 
than a water bucket, which often cause trouble in unloading. 
Sometimes they block the opening in the bottom of the car. 
When a drag tie is being used for leveling the ballast these 
pieces frequently catch on the track and derail the car being 


unloaded. Where the ties have been properly spaced previous 





1438 


to unloading slag these larger pieces often drag on the ties, 
bunching them and making respacing necessary. These larger 
pieces may be broken up by hand, but it is more often neces- 
sary to discard them when applying the ballast. 

The darker slag, called glassy slag, breaks into small par- 
ticles of prismic form, ranging from )% in. to 2 in. in diameter, 
and is considered the best slag for ballast. The white, or 
grey slag, is lighter in weight. Some of it resembles lime- 
stone, and sometimes it resembles coral and breaks up very 
easily when being tamped. That which resembles limestone 
makes good ballast, but it is not uniform in size and generally 
contains a large percentage from 2 to 6 in. in diameter. Some- 
times these larger pieces can be broken with spike mauls or 
tamping picks, but more often it is necessary to lay them to 
one side and finally to move them to some place where they 
can be used for bank protection. 

While it is not the general practice to classify slag for 
ballast, I believe that it should be done as it is loaded, and all 
pieces too large for the purpose should be run through a 
crusher, or discarded at the pit. 

Slag ballasted track can be worked at any time of the year. 
It drains well and it is practically dustless. It will keep down 
the growth of vegetation, but it should be cleaned as often as 
limestone ballast. This is especially necessary on heavy 
grades where there is an accumulation of engine sand and 
front-end cinders. Where the embankments are sodded with 
Bermuda grass the only way to keep this grass out of the 
ballast is to clean it every two years. Slag has been objected 
to on account of being chemically injurious to the rails and 
ties, but this effect is not noticeable. When unloading slag a 
faint gaseous odor is noticeable, and the dust causes a smart- 
ing of the eyelids. However, exposure to the air soon elimi- 
nates this chemical property. Like crushed stone, slag is hard 
to work, and the insertion of ties is more expensive in slag. 
It is applied and the track is maintained practically in the 
same manner as with crushed stone. 

Chat ballast is used for ballast by all of the roads entering 
the mining districts of Missouri, “Kansas,,Oklahoma and 
Arkansas and is transported hundreds of milés. Chat is flint 
or ore bearing rock, broken into small angular pieces averag- 
ing % in. to % in. in diameter. It is the refuse from the jigs 


























Section Showing Rock Drain. 
/TeTtHoo oF Drawine £meananent Near Huro.ano, Mo, 
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at the lead and zinc mines after the mineral has been sepa- 
rated from the stone. It is crushed very fine to get all of 
the mineral out of it, and is known as tailings at the mines 
after it has gone over the jigs and all of the lead or zinc ore 
has been taken from it. 

The chat is carried away from the jigs in a stream of water 
through a trough emptying on to a tailing pile. Sometimes 
the tailing trough empties into a ballast car, but more often 
the chat is loaded from abandoned tailing piles with steam 
shovels. The former method is cheap, but the stream of 
dirty water passing through the car is injurious to it, It 
also packs the ballast in the car and makes it hard to unload. 

Hand jigged chat is larger than that which goes through 
the mills, and makes better ballast, but the quantities are 
limited. Chat has a good weight and is hard. It does not 
crumble or wear out quickly. It sheds water well, but it js 
necessary to have a heavy shoulder to hold the track in line, 
and to keep it from becoming center bound. It is easily 
worked, all of the tamping being done with shovels or tamp- 
ing bars. Sometimes “end tampers” are used. Vegetation 
will not grow in it. At one time the mine owners or mill men 
were willing to give chats to anyone who would remove them, 
but now nearly all of the chat piles are controlled by con- 
tractors who lease a pile to a railroad, or furnish chat loaded 
on cars. It costs from 10 cents to 15 cents per cu. yd. loaded 
on cars. 


DRAINING EMBANKMENTS IN MISSOURI 


Because of the nature of the soil the railroads in northern 
Missouri have great difficulty in securing adequate drainage of 
embankments as well as of cuts. In common with other roads, 
the Santa Fe has given a great deal of attention to the solution 
of this problem, and has placed rock drains in embankments ar 
a number of points with satisfactory results. 

At one point 14% miles west of Hurdland, Mo., water formerly 
collected under the ballast, causing slides in the embankment that 
interfered with traffic not only on the railroad but on an ad- 
jacent highway. This condition was overcome by the construc- 
tion of five rock drains in the embankment extending from the 
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toe of slope of the eastbound track to the inside end of the tie 
under the westbound track, trapping the water pocket under the 
latter track. These trenches were excavated to a depth of seven 
feet under the track and filled with crushed stone and riprap. 
A dry retaining wall was also built out from the wings of the 
abutments for a short distance, connecting with these drains as 
shown in the drawing and the accompanying photograph. Fol- 


lowing the constructoin of this system of drains no further dif- 
ficulty has been experienced in maintaining the track and trains 
have operated over it at the regular scheduled speeds. 

At another point near Mendon where the track was on a low 
gumbo embankment several barrels of water ran out when a 
trench was cut into it during the very dry season last year. To 








Ws Trench excavated through slide and 
posocda00 b Quit A sand. backfilled with material trom steam shovels 
Drains in Hen Bank Near Siecey./70. 


Trenches Built in a High Fill at Sibley, Mo. 





drain this place permanently it is planned to dig trenches, filling 
them with crushed rock with a 6-in. vitrified drain tile in the 
bottom leading to a drainage ditch parallel with the tracks beyond 
the toe of slope. At other points difficulty has been encountered 
with water collecting under the ballast, causing the shoulder to 
slough off. The drawing shows the manner in which this has 
been overcome by the construction of stone drains at right angles 
to the track. In general these drains are built of crushed stone 
with a core of riprap to facilitate the flow of the water. 

In the vicinity of Argyle considerable difficulty was experienced 
in maintaining the track through clay cuts where the ballast had 
become compacted into pockets under the tracks somewhat as 
shown in the accompanying drawing. As the bottom of these 


pockets was below the side ditches there was no outlet for the 








View of the Rock Drains Near Hurdland, Mo. 


water. This condition has been overcome by correcting the sub- 
grade conditions, leveling up the ballast and constructing trenches 
18 in. wide and extending 5 ft. below the base of the rail, 8 ft. 
out from the center of the adjacent track. A 6-in. vitrified tile 
drain was also laid in the bottom of each trench, after which it 
was filled with cinders above the tile. Since the intsallation 
of these drains slow orders have been removed permanently 
while the tracks have been maintained in better condition and at 
less cost. 

In rebuilding the bridge across the Missouri river at Sibley, 
Mo., it was necessary to raise the grade of the embankment for 
10,000 feet on the east approach and to widen it for second track, 
requiring the addition of 1,750,000 cu. yd. of material. As this 
material was placed in slabs, and as it consisted of clay, consid- 
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erable difficulty was encountered with the shoulder sliding off 
from time to time. To remedy this a trench approximately 16 
ft. wide was excavated outside of the toe of the slope and 
parallel with it to a depth of about 8 ft., which brought it below 
the level of the strata on which the superimposed material was 
moving. Sumps were excavated to quicksand at intervals along 
this trench as the slide was too deep to drain into the surface 
ditches along the right of way line. Eighty trenches were then 
excavated into the embankment along the line of the slide and 
filled with riprap and crushed rock. The large trench was back- 
filled with material brought in by train from a distance rather 
than refilling it with the gumbo originally taken out. The 
berme was constructed over it by work trains. This work was 
done early last year and it has proven entirely satisfactory so far, 
while there is no indication that it will not continue so. 





SOME OF THE MORE IMPORTANT ELEMENTS 
IN THE MAINTENANCE OF TRACK 


By W. F. RencH 
Supervisor, Pennsylvania Railroad, Perryville, Md. 

There are certain basic requirements for substantial track which 
may not be slighted. They are, generally speaking, three in 
number: Drainage, which has for its two principal adjuncts 
roadway design and ballast cleaning; adequate crosstie replace- 
ment, and proper force and methods for maintaining line and 
surface. There are other important items such as the organiza- 
tion of the working forces, rail repairs, special equipment, etc. ; 
but those first named are of primary importance. 


ROADWAY DESIGN 

The standard plans of the road exhibit the ideal cross-section, 
but most maintenance rules wisely permit a deviation frota the 
plan when necessary to meet local conditions. The essential 
requirement from the maintenance standpoint is that trans- 
verse drainage be afforded not only to the track, but to the 
sub-bed also and that proper longitudinal drainage be secured 
either through the surface ditches or by submerged pipes. 

The question of draining wet cuts has been a favorite topic 
for discussion in recent times and it generally appears that 
the solution found is one of strictly local application. It may 
not be amiss, however, to refer brieflly to three recent de- 
velopments along this line. The use of a wooden box drain 
between tracks with its bottom 4 ft. below the base of rail 
and containing numerous peforations to allow the water to 
percolate freely has rendered possible the maintenance of high 
speed service through very bad quick-sand cuts in several in- 
stances. The raising of troublesome stretches of road suffi- 
ciently to provide a blanket of cinders from 12 in. to 24 in. 
thick between the ballast and the wet soil has furnished pres- 
ent relief and invariably gives expectation of permanent re- 
sults. One of the main-line divisions of the Pennsylvania has 
introduced a rather extensive system of longitudinal under- 
drainage for wet cuts and the advantage obtained has been 
quite remarkable. The drain is of 12-in. glazed terra cotta 
pipe laid upon a floor of boards 5 fi below the base of rail 
and 5 ft. from the gage line in both ditches. in order that the 
water may have free access to the drain the joints are left 
open. Tc exclude the soil these have hay packed about them. 
The entire trench in which the pipe is laid is then back filled 
with ballast or coarse pebbles. To secure the very best re- 
sults the sides of the trench and the top of the ballast filling 
are likewise protected from the entrance of soil by a layer of 
hay. 

BALLAST CLEANING 

No drainage system is of complete benefit unless the ballast 
is kept clean. The depth to which this cleaning should go is 
a variable one, but it should generally be to the bottom of the 
ties in the inter-tie spaces and several inches below the bot- 
tom of the tie in the ditches. It is desirable to carry the 
cleaning of the ditches somewhat below the bottom of the 
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ties as a labor saving item, because when the sub-grade is 
reached work with the ballast forks is greatly facilitated. 

Cleaning the ditches is a slow and expensive process, but 
it may be rendered less so by the use of a device for loosen- 
ing up the ballast which has been tried with good success. It 
is known as a ballast plow and consists of a fish-tail spud 
about 6 in. long and 4 in. across which is rigidly attached to 
an arm which can be moved out or in. The arm is attached 
to a flat car which is heavily weighted to give it stability and 
to prevent derailment while the car is moving with the plow 
plunged into the roadbed. All movements of the plow and 
arm are made by the use of compressed air. 

The car moves at a rate of five miles per hour and can thus 
be used to loosen up a considerable stretch of center ditch in 
a day. This device saves the labor of many men with picks 
and the loosening of the ditch in itself supplies improved 
drainage, which is thus effective somewhat in advance of the 
actual cleaning. The average accomplishment of one man 
cleaning a center ditch after it has been loosened by the plow 
is 100 it. in one day. It will be found that this dirt with the 
stone forked out makes an excellent border for the stone bal- 
last.on fills as its nearly dead black color contrasts pleasingly 
with the lighter stone and it is the best material known for 
retarding the growth of grass and weeds. 

The cleaning of track is not of the maximum benefit until a 
raise is made and a clean bed of ballast applied beneath the 
ties. If there is a good sub-bed the raising may be made in 
lieu of the cleaning of the tie spaces, or similarly if the tie 
spaces are cleaned the raising may be omited, although track 
never suffers from a light surface raise. Indeed, periodical 
raising, particularly on lines of heavy tonnage, is the life of 
main track. The raise should generally be about 2 in., which 
can be made without flagging. The periods between succes- 
sive raises are variable for different kinds of roadbed and for 
different classes of traffic. Generally, for a well-maintained 


track mostly under passenger traffic, raising once in four years 


is sufficient, while under a traffic with heavy freight movement 
predominating, once in two years is none too much and there 
are places where the service is extreme and the roadbed bad 
that require this treatment every year. 

Its necessity is determined by the appearance of a center- 
bound condition of the track which fails to give comfortable 
riding even when the line and surface are perfect to all ap- 
pearances. The condition as is well known arises from the 
track having settled into the bed until the unyielding part of 
the tie support is at the middle of the tie. It is to postpone 
this condition that maintenance rules prescribe that the tamp- 
ing should not be carried more than 15 in. inside the rail. 

When the roadbed is very hard raising the track in advance 
of tie respacing or tie renewal effects a large saving in labor. 
But when the ballast is fairly clean it will generally be found 
preferable in either work to follow the respacing or the re- 
newal with a light surface raise so that a uniform bed may 
be secured. 

CROSSTIE REPLACEMENT | 

There has been at times in the past great activity on the 
part of maintenance officers to effect a stringent restriction 
in the use of crossties. The thought doubtless is that such 
restriction is a maintenance economy. But it is a temporary 
saving, the direct result of which will be a measurable in- 
crease in the labor of maintenance later on. There is a stage 
in the life of a crosstie when no matter what its appearance 
may be its usefullness in main track is ended. When con- 
tinued respiking through the absence of tie plates has re- 
sulted in the condition best described by the expression, 
“spiked to death;” when through repeated tamping the bottom 
of the tie has become rounded and has no base or an insuf- 
ficient one for adequate bearing upon the bed; when through 
decay the function of preserving the gage or the surface 
are lost, then the continuation of the tie in a main track 
becomes a separate item of expense. Every main line super- 
visor knows that the track which has a large percentage of 
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inferior ties is the one where most of the sub-division labor 
is spent. 

Appreciating the importance of good tie support the super- 
visor should carefully ascertain the normal renewals for his 
sub-division and it should be zealously sought to apply the 
indicated number of ties year by year. The total number of 
ties in the main tracks of the main line, divided by 7, in the 
branch main tracks, divided by 8, and in the sidings divided by 9 
will supply the average yearly requirement, where untreated 
ties largely predominate or where past use of tie plates has 
not been plentiful. It is assumed that the mileage will be 
corrected for new tracks that require no renewals and for 
the distance through switch connections and over bridges. 
Unless the indicated number of ties is used year after year, 
the excellence of the track will diminish. Maintenance of 
good timber on bridges and through switch connections, is 
of no less importance. The utility of tie plates in prolonging 
the life of ties and in preserving the gage is so fully recog- 
nized that all roads are committed to some definite plan for 
ultimately equipping all ties both on curves and tangents 
with this necessary accessory. 


LINE AND SURFACE 


The maintenance of a good railroad basically requires that 
the drainage shall be well taken care of and that the ties shall 
be kept in good condition, but there is also necessary the 
periodical repair of the track as regards line and surface. 
This repair should be made on a regular program to be of 
maximum benefit. The year on the Pennsylvania line is 
punctuated every seven weeks by the trip of the Track In- 
spection committee which determines by observation and 
by the records of certain instruments the relative merits of 
the different supervisors’ sub-divisions by which prizes of 
considerable value are awarded at the close of the working 
year. These seven weeks’ periods serve to divide the year 
into convenient intervals for restoring the detail line and 
surface. 

Immediately upon the passing of the inspection party a 
period of four weeks of steady prosecution of tie renewals, 
ballast cleaning, rail replacement and track raising is entered 
upon. At the end of this period three weeks are given over 
to lining and surfacing the main tracks, so that seven times 
during the year the riding features of the road are brought 
to the highest state attainable and naturally through the re- 
mainder of the year they do not fall very much below this 
standard. As far as possible during the four weeks’ period 
of applying material the road is cleaned of scrap, old rails, 
old ties and dirt. But on busy lines it is not practicable to 
keep a work train cleaning up with the progress of renewals, and 
the remaining three weeks, while active renewals are suspended. 
furnishes the needed time for completion of the cleaning, so that 
upon the inspection dates the road is likewise fully policed. 

As floating gangs are proverbially inefficient in the finer 
surfacing their labor is mainly devoted to rail renewal and 
ballast cleaning. With such work lifted from the sub-divi- 
sion forces it has been found that very good results in main- 
tenance have been secured by an allotment of laborers 50 
per cent greater than the miles of main track, those sub- 
divisions having interlocking or other special burdens being 
allotted additional force. 

On busy lines it is important to utilize every advantage 
that makes for decreased surfacing and to this end joints are 
eliminated from road crossings by the use of 60 ft. rails; the 
ties under road crossings are maintained in the best condi- 
tion possible; the ballast is cleaned below the ties at such 
points each year late in the season to diminish the trouble 
from heaving; anti-creeping devises are generously used to 
modify the trouble from rail running which causes distortion 
both of the line and the gage; and prompt correction of de- 
fective ash pans is made to save burning good ties in the 
track and to avoid imposing additional burden of dirt upon 
the roadbed. 
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Using Bulk Cement on Railway Construction Work 


A Discussion of the Advantages of This Practice In- 
cluding a Reduction in Cost, Methods of Handling, Etc. 


By Mac Rar D. CAMPBELL 


Although bulk cement is still more or less of an innovation, 
the idea has a number of strong points to commend it and has 
won considerable endorsement from several railway systems. 
Among these are the Chicago, Milwaukee & St. Paul; the Chi- 
cago & Alton; the Chicago & North Western; the Duluth, Missabe 
& Northern; the Bessemer & Lake Erie; the Union Railway; 
the Pennsylvania, and the Baltimore & Ohio. One cement com- 
pany reports that bulk shipments from its mills have increased 
from 15,485 bbl. in 1912 to 180,258 bbl. in 1914. 

The economy resulting from using cement in bulk is made up 
of a number of items. First, there is a saving of 2 cents a barrel 
in the price made by the manufacturer through eliminating the 
labor and expense of sacking. Probably no user of cement has 
escaped the trouble and annoyance consequent upon handling 
empty sacks preliminary to their return to and redemption by 
the cement manufacturer. Cement in bulk eliminates sack 
troubles. Experience has shown that mixing crews of the aver- 
age size may be reduced by two men, each of whom probably 
receives $2 per day, which has been estimated as an additional 
saving of from 2 to 3 ct. per cubic yard of concrete in a daily 














Runway for Unloading Bulk Cement frem a Box Car Hung by 
Brackets from the Roof 


output of 150 cu. yd. Another saving comes from the elimination 
of the customary charge made against the job to cover damage 
or loss of sacks, 2 ct. a barrel being a conservative estimate of 
the amount that must be so charged off. Collectively the tangible 
items show a saving of not less than 6, and in some instances 
perhaps as much as 10 ct. a barrel. 

The Chicago, Milwaukee & St. Paul is using bulk cement on 
the Evanston division track elevation work which has already in- 
volved somewhat over 414 miles of retaining walls. On the 
Council Bluffs division over two miles of retaining walls were 
constructed with bulk cement. It was also used by the Chicago 
& Alton in track elevation work and in connection with shop and 
other construction work at Bloomington, III. 

On many roads that are employing concrete construction to an 
increasing extent, the construction equipment might include a 
concreting work’train outfit planned for using bulk cement. It 
is probably safe to say that once equipped with an outfit of this 
kind the engineering department would find employment for it 
not fewer than eight months a year in most sections of the coun- 
try, while in the South it would have even a longer period of use- 
fulness. Various types of mixers and associated equipment have 


been used on railroad construction work where bulk cement has 
been a feature. Usually it is necessary to modify minor details 
of the method for handling materials for each particular piece 
of work. Nevertheless, equipment of this kind can be more or 
less standardized so that it will serve repeatedly for the usual 


construction jobs. 
Among the ways for devising runways is one shown by one 





Wooden Bracket on Roof of Car Supporting a Runway 


of the accompanying views which suggests that equipment for 
this purpose may be made standard and will serve for repeated use. 
The work train may be made up so that gravel and sand can be 
handlec in a similar manner, thus avoiding the necessity of un- 
loading and rehaindling. With an outfit such as suggested, all ex- 
pense of unloading, housing, and reloading to move to the next job, 
is eliminated. If more than one car of cement is required it simply 
becomes necessary to handle two, three, four or more cars in 
bulk in the train. As soon as the cars are empty they can be 
returned to regular traffic. The writer’s experience in railway 








A Work Train, Including Mixer and Material Cars Equipped for 
Handling Bulk Cement 


engineering work convinces him that careful estimates would 
show that the usual accredited expense of keeping a car out of 
regular service and using it to house the cement during the pe- 
riod of time necessary to use a carload would be less than the 
cost of performing repeated loading, and reloading with the con- 
sequent loss of sacks and material unavoidable with sack ship- 
ments. This presumes, of course, that the job is one that 
will require at least a carload. Shelters provided on the job 
to protect cement must be taken down so that the lumber may be 
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moved and perhaps re-erected elsewhere for a similar purpose. 
In all of these operations some material is unavoidably de- 
stroyed which increases the expense, and each time the labor of 
erection and wrecking is a total loss. 

Loading bulk cement at the mill is performed in a simple man- 
A tight car such as would be used for grain, and fitted 
with grain doors, is required. In loading, a spout is set in place 
through one of the car door openings. The cement is measured 
by weighing with a device called a “weightometer,” as it passes 
along the belt conveyor to the spout. This weighing is not the 
accepted weight under which the car is billed, as it is afterward 


ner. 











Unloading Material to Wheelbarrows Handled Over Double Gang- 
ways to Mixer Providing Runway in Each Direction 


weighed over track scales, but until the “weighometer” was de- 
vised, it was necessary to shift the car several times to track 
scales in order to determine how nearly the desired loading had 
been attained. 

Experience seems to have proved that bulk cement shipments 
are more likely to reach their destinations in good shape than 
sacked shipments. One would naturally expect the opposite to 
be the case, but the jolting of the car in transit causes the cement 
to settle down so that at destination the surface of the cement is 
smooth and level, and the material so compacted that a man can 
walk over it without sinking in above the soles of his shoes. The 
total shipments made in bulk by one large cement company dur- 








Dumping Bulk Cement Into a Hopper Over the Mixer Showing 
Absence of Dust 


ing three years have involved only one damage claim and this 
was less than $5. 

Several cases have been noted where cars with leaky roofs and 
loaded with bulk cement have passed through rainstorms with 


only trifling damage to the contents. Below the hole in the roof 
there is formed as a result of a leak a small lump of cement 
about the shape and size of a soup plate. When this has been 
removed the remainder of the cement is clean and ready for use. 
If sacked cement is exposed to leaks in the same manner, the 
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rain will run over the surface of the sacks, flow down through 
spaces between them, possibly to the car floor,'and damage a 
large quantity. One of the commonest causes of trouble with 
sacked shipments is from nails that work loose in the car floor 
or sides. It is absolutely impossible to prevent these nails from 
tearing sacks, so that frequently they are refused for redemp- 
tion. There is also a considerable loss of cement from the torn 
sacks. 

At jirst thought one would be inclined to think that the un- 
loading and other handling of bulk cement would raise an ob- 
jectionable amount of dust. As a matter of fact, there seems to 
be less dust than results from handling sacked cement. This may 
perhaps be explained by considering the porous nature of the 
cloth sack and realizing that there is a continual sifting of con- 
tents through it so that more dust results from dropping sacks 
on a truck than by allowing a shovelful of closely compacted 
bulk cement to slide into a wheelbarrow. 

Two methods of unloading bulk cement that have proved en- 
tirely satisfactory are being used: First, shovels and wheel- 
barrows; and second, a power scoop such as is used for unload- 
ing grain. In most cases the shovel and wheelbarrow method 
will be found the simpler and more economical, although on jobs 
which are large enough to warrant the expense of additional 
equipment, the power scoop has shown remarkable efficiency. 
On one found that one man with the aid 


large job it was 








The Mixer in a Bulk Cement Plant Discharging Into Placing 
Buckets, One Mix Every 45 Seconds or 220 
Yards per 10 Hour Day 


of a power scoop, could unload a carload of bulk cement in 
less than two hours. In this particular case the bulk cement was 
conveyed to an overhead bin by means of a bucket elevator, so 
that this man’s work represented the entire labor cost of unload- 
ing and housing the cement. 

Cement when compacted will stand up at an angle of about 90 
deg., so that it is advisable that storage bin bottoms and chutes 
should have a pitch of 45 deg. On a great many construction 
jobs it will be found unnecessary to provide storage facilities for 
bulk cement, as it will be both practicable and convenient to use 
the cement out of the car as needed. When bulk cement must be 
stored, the ideal arrangement is the overhead bin from which the 
contents may be discharged by gravity. Where the overhead bin 
is not practicable, one may be constructed on the same level 
with the mixer from which the cement may be shoveled or drawn 
by means of a conveyor into the mixer hopper. Bin walls should 
be made strong enough to resist considerable side thrust. A safe 
way to figure the side thrust of loose cement is to estimate 20 Ib. to 
the square ‘foot for each foot of depth; in other words, if the 
cement is to be placed in a bin 3 ft. deep, the lowest side plank 
should be strong enough to withstand a pressure of 60 Ib. pet 
sq. ft. 

Another objection which would naturally be advanced 
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against the use of bulk cement is the difficulty of measuring 
it, but those experienced in using it say they have not had 
any more difficulty in this regard, than in measuring sand, 
gravel or stone. It is very conservative to figure an aver- 
age package loss and expense of 5 cents per barrel where 
cement is used in cloth sacks, or 10 cents per barrel where it is 
used in paper bags. People fail to realize that they are pay- 
ing from 5 to 10 cents per barrel to have the cement measured 
for them. 

There seems no reason why bulk cement should not be 
measured in wheelbarrows or boxes in exactly the same man- 
ner that sand, gravel and stone are measured. In the case of 
a 1:2:4 mix, for instance, measured in this way, any factor 
of error that may exist is likely to be constant in the case 
of all the materials, whereas if the cement is measured in 
sacks, the factor of error will be multiplied by two in the 
case of the sand and by four in the case of the stone. If 
greater refinement of measurement is desired, measuring 
boxes of different types may be used, or if exact measure- 
ments are wanted, the cement may be weighed. 

Various methods of measuring that have been used on a 
number of the large jobs have proved that remarkable accu- 
racy may be attained. On one job which the writer has in 
mind, concrete was mixed for a 1:3:6 mixture in two-bag 
packages. One man operating the wheelbarrow merely had 
to bring the wheelbarrow to the measuring box, dump the 
box and return to the mixer. The efficiency of the measuring 
device was shown by records made and kept by the foreman 
on the job. These were checked against the bill of lading 
and showed a discrepancy of only seven sacks per car, cor- 
responding to an error of only 0.6 per cent. 

Concrete products manufacturers, especially those engaged 
in the manufacture of block, tile, sewer pipe and fence posts, 
have found it decidedly advantageous to buy and handle their 
cement to and from storage bins in bulk. This suggests other 
possibilities for those railroads which are manufacturing 
fence posts in large quantities, who would, no doubt, find it 
a distinct economy to install storage bins and other necessary 
equipment to handle bulk cement at post manufacturing 
plants. One large machinery concern has devoted consider- 
able attention to designing various equipment for handling 
bulk cement, but requirements are usually simple and anyone 
with the average knowledge of conveyor systems can no 
doubt devise means suited to his individual requirements. 


MAKING RECORDS WITH LOADING MACHINES 


By F. N. LouGHNAN 
Division Engineer, Lehigh Valley, Wilkesbarre, Pa. 

A work train made up of a locomotive and nine loading ma- 
chines, each manned by an operator, a fireman and four 
laborers, loaded 115,817 ft. of 90-lb. relaying rail, or almost 
ll track miles, on the main line of the Wyoming division of 
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the Lehigh Valley on April 5, 1915. The rails were in a con- 
tinuous stretch, were numbered consecutively, and were 
loaded into 37 cars, as they came out of the track in such a 
manner as to permit of their being unloaded and relaid in track 
in the same order. 

All details of careful organization are attended to every 
time a work train is used on this road, and, at the same time, 
arrangements are made to prevent the slightest delay to 
traffic. Although in the case mentioned the day was Monday 
when there is no decrease in the usual number of trains op- 
erated over the division, there was not the slightest delay or 
interruption to traffic. The equipment, which included all 
sorts of loading machines, from a regular rail loader and a 
locomotive crane to a ditcher equipped for the purpose, 
started the work of loading at 6:30 in the morning and the 
last rail was placed on a car at 3:55 in the afternoon. The 
rails were shipped the same afternoon to the western end of 
the system, where they will be placed in use again. 

The cost of loading and unloading track materials such as 
rails, switches, frogs, etc., has been greatly reduced by the 
substitution of mechanical power for manual labor. A work 
train on the Lehigh Valley ordinarily unloads from 70 to 128 
cars of crossties daily while at work on the main line. In 
unloading and distributing new rail along its main line, pick- 
ing up rail or unloading ashes, the results are just as interest- 
ing. Remarkable results have been obtained through the em- 
ployment of as many rail loaders and other hoisting machines 
in one train as are available. The charges for train service 
are conspicuously reduced because with these machines and 
one engine as much material is handled in one day as could 
be done with a single machine in six or seven days, 

The use of the work trains is under constant scrutiny. The 
burden is on the supervisor to show he has need for a work 
train and then he has the co-operation of all to get his work 
done as quickly and effectively as possible. The high wages 
paid engine and train crews have so considerably increased 
the cost of all work train service that every effort has been 
directed towards reducing the number of work trains em- 
ployed and to the substitution of mechanical for manual labor 
wherever possible. 

The largest number of new rails unloaded and distributed 
along the main line with one work train in a single day was 
67,126 ft. of 100-lb. rail. Six machines were used in this case 
and 22 gondola cars were unloaded. By using two more ma- 
chines it would have been possible to distribute and unload 
over 100,000 ft. of new rail in one day with the same work 
train service. In the work of unloading crossties and dis- 
tributing them along the main line, 128 cars containing 28,094 
ties have been unloaded in a single day. These ties were 
distributed along a supervisor’s subdivision, ready to,be used 
in renewals, and it is now contended that it will be possible 
to unload 150 cars of ties in a day under similar circumstances. 
With regard to unloading ashes, the contents of 125 coal cars 








A Work Train on the Lehigh Valley with Six Rail Loading Machines 
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were unloaded on April 6, 1915, with one work train. Re- 
garding the rail loading record mentioned at the beginning, 
it is believed it will be possible either to pick up or unload 
the rail for 15 miles of track in one day with one train when 
organization is further perfected and a few additional ma- 


chines are available. 





THE COMPARATIVE COST OF HANDLING 
EARTH ON FLAT AND AIR DUMP CARS 


In excavating for the new passenger terminal and belt line at 
Kansas City it was necessary to remove over 2,000,000 cu. yd. 
of earth and rock. This material was handled on flat cars and 
on 12-yd. Western air dump cars. For two months, the cost of 
handling material with these two types of equipment was care- 
fully compiled, and this data has recently become available for 
publication. During these two months the conditions under which 
the two kinds of equipment were employed were very similar, the 
material in each case consisting of at least 75 per cent solid rock. 
If conditions favored either type of equipment, the advantage was 
with the flat cars as the interference with traffic was greater at 
the dump when the air dump cars were used. 

The following tabulation gives the relative cost of operation 


for the two months: 


First MontTH 

Dumps 

$0.0011 
-0235 
.0067 
-0087 
-0658 
.0043 
.0031 


Flats 
$0.0706 
-0821 
-0052 
.0274 
-0838 
-0043 
-0102 


Car repairs 
Engines 
Lidgerwood and 
Labor on cars 
Labor on track 
Eng. and super 
Miscellaneous 


Total per cu. \ $0.2836 $0.1132 


SECOND MONTH 
$0.0070 
.0243 
.J080 
.0077 
.0570 
.0050 
.0043 


$0.0698 
.0748 
.0044 
.0337 
.0926 
.0036 
.0063 


Car repairs 
Engine service 
Lidgerwood and 
Labor on 
Labor on track 
Eng. and super 
Miscellaneous 


Total per cu. yd $0.2852 

It will be noticed from the above that there was considerable 
difference in the cost of car repairs. In justice to the flat cars 
it should be said that the repairs shown for these two months 
exceeded the average cost up to that time by approximately 11% ct. 
per cu. yd. The flat cars were of wooden construction with 
capacities of 60,000 lb. and 80,000 Ib., and had been in constant 
service for 18 months at the time this information was collected. 
The dump cars were of steel frame construction, of 80,000-Ib. 
capacity and had been in service five months. 

The cost of engine service includes the rental of the engines 
and the pay of the crews from the time of their arrival to the 
time of the departure of the trains at the dump. A sufficient 
track force was always maintained to assure no delays to the 
trains waiting for the dump tracks to be put into condition. 
During the two months under consideration the unloading was 
done in yards exclusively, and for this reason the cost of engine 
service was not as great as later when the material was un- 
loaded on the main tracks, which carried a traffic of approxi- 
mately 150 trains per day in addition to many switching move- 
ments. Very little unloading was done on the main tracks by 
means of a Lidgerwood engine and plow because of the danger 
of delays both to the construction trains and to traffic. On the 
other hand trains of dump cars were frequently sent out to 
unload a few minutes ahead of passenger trains with only slight 
danger of delaying them. 

The third item of cost, that for Lidgerwood and airmen, arose 
from the fact that it was found desirable to have a mechanic’ 
operate the Lidgerwood to reduce delays and for the same 
reason to have a mechanic with the air dump cars. In addition 
to taking care of the air valves and pipes, this man also made 
light repairs on the cars. The expense for labor on the cars was 
much greater on flat than on dump cars, especially during the 
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winter months, as would be expected because of the difficulty 
of keeping the car floors and aprons clean to prevent the dirt 
from accumulating and freezing. 

rhe cost of track labor was dependent more on the height of 
the fll and other conditions than on the type of equipment used. 
Where it was practicable to use only one track a saving in track 
laLor was effected by the use of the dump cars as they could be 
unloaded more quickly and thereby cause less delay to the track 
Where two dumping tracks were available this differ- 
ence did not exist. 

While the last two items in the tabulation do not depend op 
the type of equipment used, it was found that more emergencies 
arose from the use of flat cars with Lidgerwood unloaders and 
plows than from the use of dump cars. Also, it was found possi- 
ble to unload at the end of a spur track on a fill successfully with 
dump cars, while this could not be done with flat cars and 
plows since the plow at the end of the train occupied a space 
of at least 20 ft. 

This work was handled under the direction of, and the data 
compiled by E. P. Weatherly, formerly engineer maintenance of 
way, of the Kansas City Terminal Railway, under the general 
supervision of J. V. Hanna, chief engineer. 


laborers. 


SERVICE OF A FUEL OIL ENGINE IN A RAIL 
WAY PUMPING STATION 


About 5,000,000 gal. of water per month is being pumped at 
the Nevada, Mo., pumping station of the Missouri Pacific at a 
cost of 1.73 cents per thousand gallons. This service, which is 
being performed by a fuel oil engine, is considered very satis- 
factory in comparison with the average rate at steam plants 
under similar conditions on this and other roads. 

In order to obtain a reliable and satisfactory supply of water 





The Fuel Oil Engine in the Missouri Pacific Pumping Station at 
Nevada, Mo. 


for roundhouse purposes and for about 1,175 engines per month 
at this division point, which is the most important terminal on 
the Joplin division, it was necessary to locate the pumping sta- 
tion about four miles west of the engine house on the Marmaton 
river, and the abandoned pump house and grounds of the Nevada 
Water Company were acquired at a very reasonable cost. The 
plant consists of a 42 ft. by 48 ft. brick pump house, a three 
room frame pumper’s dwelling, 18,000 ft. of 8-in. discharge lime, 
ebout 150 it. of 10-in. suction line, a steel standpipe 24 ft. in diam- 
eter and 45 ft. high and two pumping units, each of approximately 
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400 gal. per min. capacity: A low storage dam has also been 
provided in the river. The total cost of these facilities was ap- 
proximately $31,500. 

The main pumping unit for regular use consists of a 40-hp. 
vertical single cylinder Crescent oil engine direct connected to a 
Deming single action triplex pump having cylinders 9 in. in 
diameter and a stroke of 10 in. The engine is equipped with a 
compressed air starting device. The water cylinders of the pump 
are located in a pit with their base 18 ft. 6 in. below the base of 
the power head or main floor level of the pump house. The dis- 
charge head from the center line of the suction pipe to the top 
of the steel tank is 164.4 ft. An auxiliary steam unit consisting 
of a 45-hp. vertical boiler and a 12 in. by 7 in. by 12 in. duplex 
pump was installed for emergency use. 

The fuel oil used in the Crescent engine is low grade engine 
distillate of 32 deg. to 34 deg. Baume specific gravity. A storage 
tank 8 ft. in diameter and 28 ft. long is located underground 
outside of the pump house which provides a storage capacity 
for approximately 18 months’ supply of oil at the present rate of 
consumption. A test of this fuel oil showed a consumption of 
3.23 gal. per hour when the engine was making 300 r. p. m. against 
a pressure of 96 Ib. 

The operating expenses of this plant for six months were as 
follows: 


5.250) gal, Of Tiel: al Bt SG. S. Alice once ckcevecsavesys $97.50 
144 gal. of lubricating oil at 17c. a gal............. 24.48 
100: gal; GE coal Ol at 3thc. a Palin. cscicseseceesnes 3.98 

RG RNIN os odig 6 Gra eh nes bwiaeaze ds RATS 51.00 
NT RNIN IMUEDS 6c: 3'ald.9.0:6 si oers 40109 aoe waa'g-e:e 20.00 
MANE CO 6 aie5.04 6b 4:0.0n 8 o's SON MAS Oe s 48 300.00 

Co ee rr ee Ore ee $496.96 


During this time 28,680,000 gal. of water was pumped against 
a head of about 225 ft., including friction and suction, at the 
average rate per thousand gallons of 1.73 cents. 

The operating cost of a steam plant at this point for the same 
six months is estimated as follows: 


Be IO eo ee a ee Er ee ee ee $304.00 
Hauling coal five miles at $1 per ton.......... 152.00 
CO, WRRES GRO GER so. oun tcc sessed usecase 50.00 
NIRS a5 dx « ale te a craic A 14 Ses Sea ewI OS® 100.00 
NO: SOE ET rh ee ee rer re 300.00 

Total Vor six MOMGewcs.s ooh scswecca ewes $906.00 


For the total quantity of water mentioned above, this would 
mean an average cost of 3.09 cents per thousand gallons. The 
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ABSTRACT OF ENGINEERING ARTICLES 


The following articles of special interest to engineers and 
maintenance of way men to which readers of this section may 
wish to refer have appeared in the Railway Age Gazette since 
May 21, 1915: 


Preparing for the Federal Valuation of the Railways.—A desccription of 
the methods adopted by seven representative roads in preparing their in- 
formation for the federal valuation parties now working on their lines was 
published in the issue of May 28, page 1107. 

A Modern Concrete and Brick Roundhouse at DuBois, Pa.—The Buffalo, 
Rochester & Pittsburgh has recently completed a 16-stall roundhouse at 
DuBois, Pa., involving a number of interesting details of reinforced concrete 
construction. This building was described and illustrated in the issue of 
May 28, page 1110. 

Fundamental Problems Involved in Railway Valuation.—A detailed report 
of the conference held in Washington attended by Director Prouty of the 
federal valuation board and his staff, and over 200 representatives of the 
railways and state commissions was 
page 1146. 

Norfolk & Western Elkhorn Grade Electrification—The Norfolk & 
Western is now completing the electrification of 30 miles of its main line 
between Bluefield, W. Va., and Vivian. This installation was 
in detail in an illustrated article in the issue of June 4, page 1152. Ad- 
ditional details regarding traffic and operating conditions were discussed 
editorially in the issue of June 11, page 1230. 

Report of the Chicago Railway Terminal Commission.—The recommenda- 


published in our issue of Juné 4 


> 


described 


tions made to the Chicago City Council Committee on Railway Terminals 


by the Chicago Railway Terminal Commission in a recent report were 
published in the issue of June 4, page 1163. 
Lateral Stresses in Rails on Straight Track.—An extensive series. of 


experiments carried on recently in the main track of a prominent road to 
determine the straight different 
conditions of line and various locomotives 
running at different speeds, Fowler in an 
extensive illustrated article in the issue of June 11, page 1231. 


in rails on track under 
with 


was described by George L. 


lateral stresses 


surface, and types of 


Overhead Charges in Valuation. 
page 
garding the allowances generally made in valuation work and urged care- 


In an article in the issue of June 11, 
1242, Richard Hoadley Tingley discussed the lack of agreement re- 


ful investigation to determine actual charges to this account. 


BUFFALO ROCHESTER & PITTSBURGH STAND. 
ARD OUTFIT CARS 


The Buffalo, Rochester & Pittsburgh provides unusually 
complete outfit cars for its bridge and building, mason, signal 
and water service gangs. The equipment for a small gang 
consists of a foreman’s car and a combination dining and 








Exterizr View of a Camp Outfit 


comparative cost of installation of the fuel oil 
Steam plant is estimated as follows: 


engine and the 


40-hp. oil engine.......... $2,000.00 oiler in place...........- $1,200.00 
Pumps Deri o,5°sinie' bh 66 Coato.~ - Steam PRS isi iste 600.00 
Foundation Pisses eke ee . | MOBO:  DOGMERGON. cic sce cscceccs 200.00 
ipe and connections...... 200.00 Pipe and fittings.......... 2nn an 
or VAS Pie prer se ree 125.00 OO rr e ahaa 200.00 
---—- a ree 150.00 

I OS peter ae eS SBME Oo RT 200.00 
OMENS 53 fn aga tases ao wee $2,750.00 





sleeping car, while that for larger gangs consists of a fore- 
man’s car, a combination kitchen and dining car and as many 
sleeping cars as are necessary to accommodate the gang. The 
interior of all cars except the tool and material room in the 
foreman’s car is sealed on the sides and top with %-in. T. & G. 
seasoned yellow pine over a layer of waterproof build'-g 
The regular car floor is covered with a 1%-in. maple 
Par- 


paper. 
flooring laid on a layer of waterproof building paper. 
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ticular care is taken to secure tight joints and to properly 
flash around the ventilators and smoke jacks. 

The standard foreman’s car is divided into two compart- 
ments, the larger being used for the storage of material. 
Partitioned off at one end is the foreman’s quarters, provided 
with a desk, a washstand and a double deck steel bunk. It is 
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Caboose, stove 


Closet 
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tected by sheet steel furred out from the wall and the ceiling, 
The opposite end of the car is provided with the customary 
benches and a dining table. 

The combination sleeping and dining car is provided with 
a kitchen at one end and two double deck steel bunks along 
one wall and a 6-ft. table along the opposite wall in the other 
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Section OD. 
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Sleeping Car forTen Men 


Standard Outfit Cars of the Buffalo, Rochester & Pittsburgh 


heated with an ordinary caboose stove placed in one corner. 

The combination kitchen and dining car is divided into two 
compartments. The smailer one is devoted to the kitchen 
and contains a stove with a hood, a hot water tank, sink, cold 
water tank, refrigerator and various storage bins. The stove 
is placed on a concrete base and thoroughly secured to the 
floor. All walls and ceilings adjacent to these stoves are pro- 


end. The standard sleeping car provides for five double deck 
steel bunks in the ends of the cars and a stove along one wall 
opposite the door in the center of the car. 

A color board is placed on the outside at the upper right 
hand corner on each side of each car indicating the branch of 
the engineering department to which the car belongs. The 
organization of the B. R. & P. is departmental and all mainte- 








Interior Views of the Cars 





June 18, 1915 


nance of way work is under the charge of the engineering 
department. Each branch of this department is assigned a 
standard color—the bridge and building yellow, mason black, 
track green, signal gray, water service blue, etc. All hand and 
push cars, feeders, tool boxes, tools, etc., are also painted 
with these distinctive colors to distinguish them and indicate 
their ownership. 


STAFF MEETINGS FOR MAINTENANCE OF 
WAY EMPLOYEES 


By J. T. Bowser 
Maintenance of Way Department, Queen & Crescent Route, Danville, Ky. 

Why should not the practice of holding staff meetings be 
extended to the maintenance of way department? Meetings 
attended by section and extra gang foremen and supervisors, 
presided over by the road master or division engineer cannot 
fail to be of considerable benefit to the department as a whole. 
It should not be a difficult matter to arrange for such meet- 
ings at stations centrally located, and the managements of 
many railroads would undoubtedly authorize an arrangement 
by which the expenses of men who have to be away from 
home would be paid by the company. 

The division officer who is to preside at the meeting should 
prepare notes beforehand on subjects which he desires to dis- 
cuss or explain. Such occasions offer excellent opportunities 
for outlining and explaining new practices, thus insuring their 
more intelligent application. When these matters have been 
disposed of the meeting can be thrown open to the men for 
the general discussion of any questions on which they may 
desire information. They should be encouraged to describe 
their methods and to comment on those described. New 
men should be encouraged to ask questions, and all com- 
plaints should be freely discussed and investigated. 

The men should be encouraged to make note of conditions 
involving the safety of employees or others, or in any matter 
in which the company’s interests are involved. Any recom- 
mendation should be acknowledged and discussed and if not 
adopted, the reasons should be explained. 

Such meetings, held three or four times a year, will wonder- 
fully improve the spirit and personnel of the organization. 
The men will become acquainted with each other, with their 
supervisors and with the division officials. Their interest in 
their work and in all matters involving the company’s inter- 
ests will be greatly increased, while a general rise in the tone 
of the organization will be readily noticed. Men who have 
been in the rut of old methods for years will pick up ideas of 
improved methods, while the “hard headed” foreman, who 
cannot be taught or instructed in the usual manner, will as- 
similate ideas that he might never get otherwise. 


A NEW TYPE OF WALL BOARD 


The “Certain-teed” wall board recently placed on the mar- 
ket by the General Roofing Manufacturing Co., St. Louis, 
Mo., is made by cementing together four sheets of clean 
-wood fibre material and is designed to secure great strength 
and resistance to moisture and dampness. Experiments were 
carried on for about four years in an endeavor to secure these 
qualities to the greatest possible extent, with the result that 
this material is shown by tests to have a strength of 424 Ib. 
Per sq. in., and that its absorption of water in a one-hour test 
is 70 per cent, and in a four-hour test, 98 per cent. While 
this material has been used satisfactorily for interior finish in 
Many buildings, the object of the manufacturers has been to 
Secure the best service rather than a beautiful finish, 

This material is particularly adapted to railway buildings 
in which there is a considerable amount of vibration, where 
Plaster is cracked and broken. In factories, shops and offices 
where revolving machinery or passing trains cause such vibra- 
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tion, the wall board can be satisfactorily used and in pas- 
senger stations it is more attractive and also more economical 
than some of the common methods of finishing the interior 
walls. The further advantages are claimed for it that it is a 
non-conductor of heat, therefore saving fuel in cold weather 
and keeping the building cooler in summer, and that it is 
clean, durable and sanitary. It can be calcimined, varnished 





Bundles of “Certainteed” Wall Board Ready for Shipment 


or painted with oil or water color paint, and can be applied 
more quickly and easily than laths and plaster. 

This material is made in widths of 32 and 48 in., and in 
lengths varying from 6 to 16 ft. It weighs approximately 650 
Ib. per 1,000 sq. ft. It is packed in bundles containing 10 
pieces each and protected by container board covering held in 
place by steel bands, enabling it to be handled readily. 


WOOD PRESERVATION STATISTICS 


The American Wood Preservers’ Association in co-operation 
with the Forest Service, United States Department of Agricul- 
ture, has compiled and published statistics showing the quan- 
tities of wood preservatives consumed and the amount of wood 
treated in the United States in 1914. The following information 
is abstracted from this report: 

In 1914 the Forest Service records showed 122 plants of all 
types, 100 of which were of the pressure-cylinder type. In 
Table I the consumption of wood preservatives used by the 
treating plants is shown by years, kinds of preservatives and 
quantities. For 1910, 1911 and 1912 the increzse in the use of 
creosote oil was approximately 10,000,000 gal. annually. The 
greatest consumption of preservatives was recorded in 1913. In 
1914 the total quantity of creosote oil reported dropped approxi- 


TABLE I—CoNsuMPTION OF Woop-PRESERVATIVES BY THE TREATING PLANTS 
IN THE UNITED StaTEs, 1909-1914 
of : Other 
Number of Creosote, Zinc chloride, preservatives, 
Year Plants Gallons Pounds Gallons* 
TOG, =. 64 51,431,212 16,215,107 his rlacae 
SS eee a 71 63,266,271 16,802,532 2,333,707 
NOT aie 80 73,027,335 16,359,797 1,000,000 
1912. R4 &3,666,490 20,751,711 3,072,462 
FOES i 93 108,373,359 26,466,803 2,885,738 
NOs 94 79,334,606 27,212,259  § 9,429,4447 


| 2,486,637 


*Includes crude oil, coke oven-tar, refined coal-tar, and carbolineum oils. 
“Paving oil.” 


mately 29,000,000 gal. This was due primarily to the facts, that 
the supply of creosote from England and Germany during 1914 
decreased, and that for years prior to 1914 paving oil was in- 
cluded in the creosote statistics. In this report paving oil, re- 
ported as 9,429,444 gal., is listed separately. 

The total consumption of zinc chloride in 1914 exceeded the 
1913 figures by approximately 750,000 Ib. 
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Some firms have experienced considerable difficulty in obtain- 
ing foreign oil, very largely due to inability to obtain tank 
steamers for its transportation. Some of the larger manufac- 
turers of creosote oil in the United States estimate that the pro- 
duction of the American oil has been increased by, 25 per cent, 
owing to the installation of new coke ovens. However, many 
of the coke ovens which manufacture the crude coal-tar have 
not been operating; consequently this increased production has 
not been felt materially to date. The difference in the totals 
of creosote oil consumed for 1913 and 1914 was nearly equally 
distributed between the foreign manufacturers and the American 
producers of this commodity. 

Taste II—ReELative Quantities or DoMestic AND IMporTED Creosote Usep 

IN THE Unitep States, 1909-1914 

Total 
creosote used, 

Gallons 
51,426,212 
63,266,271 
73,027,335 
83,666,490 
108,373,359 
79,334,606 


The price of domestic creosote in 1914 averaged in the neigh- 


Imported 

creosote, Per cent 
Gallons of total 
37,569,041 73 
45,081,916 71 
51,516,706 71 
52,531,295 63 
66,673,192 62 
51,307,736 65 


Domestic 

creosote, Per cent 

Gallons of total 
13,862,171 27 
18,184,355 29 
21,510,629 29 
31,135,195 37 
41,700,167 38 
28,026,870 35 


Table III 


Western 

Pine Beech 
,828 
415 


Yellow Douglas 
Pine Fir 
7,102,396 
1,866,627 


Preservative 
712,631 5 


Creosote, 7 
1,656,721 §2 


Zine Chloride 


Zinc Chloride and Creo- 
sote 


Miscellaneous 


1,159,929 
148,275 


111,998 


1,526,243 57,085 
16,395,134 10,607,264 7,730,764 2,369,764 


Per cent of each kind of 


total number treated 37.39 24.19 17.63 5.40 
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114,466 


1,039,709 


Vot. 58, No, 25 


Europe for preservation purposes. Considerable progress has 
been made in this country on some plants located in the Middle 
West, which when completed, will add 10,000,000 or more gallons 
annually to the supply of domestic creosote. 

The number of ties treated in 1914 exceeded the total in 1913 
by 3,577,571. The hewed ties treated comprised about 70 per 
cent of the total or 30,222,183, while 13,624,804 were sawed. A 
few companies treated more hewed ties in 1914 than in 1913, 
owing to the fact that more tie cutters were available during 
1914 than in the preceding year. Nevertheless, the increase in 
the total number of cross ties treated is reflected chiefly in 
sawed ties. Oak ties lead in the number treated. Over 39,000,000 
ties were treated by creosote and zinc chloride, approximately one- 
half of the total being reported under each class. Over 50 per 
cent of the ties treated with zinc chloride were oak. The most 
common treatment of pine was made with creosote, and 1,159,929 
ties of the total of 1,956,278 treated with zinc and creosote 
emulsion were oak. Zinc creosote emulsion was used for treat- 
ing 1,956,278 cross ties; 2,625,681 ties were impregnated with 
miscellaneous preservatives, including crude oil, paving oil, re- 
fined coal-tar and oils reported as carbolineum. The treatment 
varied from dipping in open tanks, as practiced by some trac- 





NouMBer or Cross Ties TREATED, BY KINDS OF Woop anp KINnpbs OF PRESERVATIVES, IN 1914 


Other 
species 

1,226,257 22,591,443 
976,855 16,673,585 


Maple 
419,535 
132,644 


Elm 


1,972 
41,358 


Birch 
126,735 


Tamarack 


183,044 
340,462 


Gum 
255,672 
536,267 


B2001 acess 
86,833 290,424 


910,863 813,930 


28,728 509,066 


308,121 


vie moate 1,956,278 
208,700 2,625,681 


335,435 


580,907 


43,330 


3,020,299 43,846,987 


2.08 1.86 1.32 77 -10 6.89 100 











borhood of 8 cents to 8% cents per gallon, f. 0. b. plant. Very 
few quotations for creosote are being given for 1915 delivery, 


but, owing to the scarcity of oil, prices for 1915 probably will 
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tion lines, to heavy penetration of 10 to 12 lb. of oil per cubic 
toot by steam railroads. Approximately 135,000,000 ties are pur- 
chased annually by railroads, and although much progress has 


MATERIAL TREATED IN THE UNiTED Stares, 1909-1914 


Total material 


Paving Construction Lumber and treated 


Cross-arms, 
cubic ft. 
41,764 
88,069 
71,961 


timbers, 
cubic ft. 
4,902,311 
7,801,272 
7,417,105 


blocks, 
cubic ft. 
2,994,290 
4,692,453 
10,145,724 


Poles, 
cubic ft. 
659,664 
255,597 


106,213 


Piling, 
cubic ft. 
4,421,726 
5,219,254 
4,937,363 


Cross ties, 
cubic ft. 
29,830,080 
44,525,229 
49,532,163 


miscellanecus, 
cubic ft. 
417,787 
2,687,713 
2,499,995 


each year, 

cubic ft. 
43,267,622 
65,269,587 
74,710,524 


Year 
1909 
1910 
1911 


Preservative 


Creosote 1912 
1913 
1914 
1909 
1910 
1911 
1912 
1913 
1914 
1909 
1910 
1911 
1912 
1913 
1914 
1909 
1910 
1911 
1912 


57,461,515 
75,998,307 
67,774,329 
24,153,162 
27,587,583 
28,337,883 
28,532,874 
36,051,816 
50,020,755 
8,095,794 
6,354,219 
7,312,374 
8,214,303 
6,938,838 
5,868,834 
62,079,036 
78,467,031 
85,182,420 
97,183,009 
120,781,248 
131,540,961 


7,624,939 
7,630,328 
7,804,657 


Zinc 


Chloride 


"38,392 
Zinc Creosote ‘ora 


All Preservatives 





Much the same condition exists in the 
production of zinc chloride, owing to the inability to obtain 
spelter. However, some firms are buying their supplies of this 
preservative at very slight increase over the figures current in 
1914. 

Increased amounts of creosote oil may have to be produced 
in the United States in the future owing to the perfection in 
Europe of engines using such oil as a fuel. Also in European 
countries increasing amounts of tar are being ‘used for road 
making, and as tar is distilled for commercial creosote the tend- 
ency is to reduce the quantity of creosote oil manufactured in 


be somewhat higher. 


1,169,981 
2,367,769 
1,188,511 


18,246 
47,996 


7,091,658 
6,810,308 
3,127,506 


6,892,493 
10,308,883 
8,389,158 
320,891 
541,514 
1,043,851 
259,972 
585,756 
1,317,925 
62,918 
181,143 


1,643,128 
1,813,010 
395,403 


2,841,195 
1,853,993 
1,348,566 
2,333 
71,060 
119,931 
20,092 
7,670 
4,355 
43,699 
30,646 


84,724,909 
106,782,598 
90,027,630 
24,476,386 
28,200,157 
29,501,665 
28,831,184 
36,693,238 
51,343,035 
8,202,411 
6,604,400 
7,312,374 
8,972,157 
8,079,049 
6,009,552 
75,946,419 
100,074,144 
111,524,563 
125,931,056 
153,613,888 
159,582,639 


"99,367 
53,628 


560,613 
758,989 
140,718 
5,286,120 
8,523,929 
8,460,956 


463,819 
2,789,419 


2,994,290 
4,692,453 
10,145,724 
7,397,095 
6 856,293 
6,869,370 





been made in tie treatment to date, but 43,846,987 ties are run 
through cylinders. ; 
CONVERTING Factors 

To obtain the number of cross ties, divide figures shown by 3. 

To obtain the number of lineal feet of piling, divide the figures shown 
by .6763. 

To obtain the number of lineal feet of poles, divide the figures shown 
by .5868. r 

To obtain the number of square yards of paving blocks, divide the figures 
shown by 2.625. 

To obtain the number of board feet of construction timbers, divide the 
figures shown by .0833. 

To obtain the number of cross-arms, divide the figures shown by .6198. 

To obtain the number of board feet of lumber and miscellaneous material, 
divide the figures shown by .0833. 





June 18, 1915 


CORRUGATION OF RAILS IN ELECTRIC RAIL- 
WAY SERVICE 


In a paper delivered before the Institution of Civil Engi- 
neers Of England by William Willox, on Rail Steels for 
Electric Railways, there appeared considerable information 
on the corrugation of rails in electrified steam railway tracks. 
The electrification of existing railways in England was begun 
in 1903, and the running of electric trains commenced in 1905. 
Apparently it was not foreseen that this would have other 
than the usual effect on the running rails, but it is now evi- 
dent that electric trains, more especially, perhaps, in London, 
have reduced the life of the rails in a marked degree. This 
is due not so much to the fact that the trains are driven elec- 
trically as to the design of the motors used. The motors are 
therefore placed under the floors of the cars, except where 
electric locomotives are used to haul ordinary equipment. In 
the former case great difficulty has been encountered in car- 
rying the motors on springs, and they are slung on the axles 
and so become a dead load, or nearly so. Besides this, the 
wheels are of small diameter, the trucks are short, the drive 
is near the extremities of the axles, and after a short period 
of service where there are curves, the wheels are in many 
cases of unequal diameter. The result on the road is very 
marked, the life of the rails being reduced by years. On part 
of the Metropolitan Railway where electric traction is in use 
the life of the rails in the open is only about 8 years and in the 
tunnel section barely 3 years. As the traffic increases, even 
this liie cannot be maintained unless more durable rails than 
those ordinarily used are substituted. The 3 years’ life for 
the tunnel section is the average, and on curves the life is 
much shorter. 

The first trouble met with under electric traction was side 
wear, which was excessive on curves and occurred not only 
there but also on tangents, owing no doubt to the nosing of 
the motor cars. In order to prevent this on sharp curves in- 
side guard rails were provided. These guard rails lasted only 
3 to 6 months and it was necessary to keep a gang at work 
on renewals continuously. The difficulty has been entirely 
overcome on the Metropolitan Railway by the use of a special 
hard guard rail of such a shape as to prevent it from being 
put into the running rails by mistake. 

The second, and a much worse trouble, is the grinding of 
the running surface of the running rail into hollows, called 
locally “battering,” which is not ‘corrugation but something 
much more than that. It occurs chiefly on curves. The hol- 
lows are nearly always just at the sides of the chairs towards 
approaching trains, the portion of the rail between consecutive 
chairs being hardly affected. It would thus seem that where 
the rail has spring the grinding is much less. The battering 
is apparently caused by the hammering action of the un- 
spring-borne load of the motors on the rails; by skidding 
action along the rail, arising from the direct drive on the axle 
and by skidding action across the rail, arising from the re- 
bound of the rail when it has reached its limit of side spring, 
caused by the pushing of the wheels as they go round the 
curve. Ordinary corrugation, such as occurs in street car 
rails, exists in all sorts of places near stations and between 
Stations, but it has no serious effect, except probably to in- 
crease the noise of trains. It is this battering that so seri- 
ously lessens the life of the rails, especially on curves. 

Because of this experience of the English railways, inquiry 
was made of Dr. P. H. Dudley, consulting engineer, New 
York Central Lines, regarding the extent to which this same 
effect had been noticed on the electrified portions of his lines. 
We quote from his reply as follows: 

“T do not know of any corrugation in our rails, either on 
the Hudson or Harlem branch operated by electric traction. 
The rails used for electric traction on the New York Central 
are either our 6 in. 100-Ib. or 105-Ib. sections. The breadth 
of the head at its extreme width is 3 in., with sides inclined 
1/16 in. per inch of height, and with 5/16 in. radii for the upper 
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corners. The top radius of the rail is 14 in. This is a broad 
flat top rail, quite different from the T or doubleheaded sec- 
tion used in England, and I have not noticed any corrugations 
whatever on rails which have been put in service the last 3 
or 4 years. When electric traction was installed with electric 
motors to draw the former steam cars, it was noticed in one 
or two places that there was a slight evidence of a sway and 
a small increase of wear at recurring positions on a few rails, 
but this has practically disappeared on more recent rails. 

“There are two types of corrugations—long and short waves, 
which must be discussed in electric traction. The first I have 
partially described, and it no longer appears on our recent 
rails, while I have never noticed the short waves upon our 
stiff, broad, flat-topped rails. 

“So far as I have observed in this country and in England 
the method of blooming the ingots is quite different in the 
ragging of the rolls. We use ragging with one sharp angle, 
but the other is inclined, while in England the ragging or 
cogging, as they term it, is done by square projections on the 
rolls. That type of ragging seems to effect the metal in the 
passes to an extent by its irregular pressure which is not 
completely overcome in the final rolling. The heads of the T 
or doubleheaded section have a smaller top radius with 
greater corner radii, consequently the actual bearing surface 
between the rail head and the wheel tread is smaller than in 
our practice, and corrugations can more readily occur. 

“The long waves are due to a repeated oscillation of the 
equipment over the rails. The short waves produce shorter 
corrugations, and are noticeable for practically every inch or two 
in the rail top. I have never observed the latter type on our 
own rails, but I have seen this type to a slight extent upon 
rails of a different section of shorter top radius and greater 
corner radii.” 


DIFFICULTIES IN INCREASING THE SCOPE OF 
THE SECTION FOREMAN’S DUTIES 


By J. P. CostELLo 
Roadmaster, Atchison, Topeka & Santa Fe, Pueblo, Col. 


In a recent issue an article appeared setting forth the eco- 
nomic value of increasing the duties of section foremen to 
take care of light repairs to bridges, buildings, signals, etc., 
the main objects being to make repairs quickly and to save the 
expense of the time lost by workmen moving on trains to 
and from the scene of the work. I grant that it is unfortunate 
that, under present arrangements, men cannot be on the 
ground to make these needed repairs, but the question arises, 
can the section forces do this work and if they can, will they, 
by so doing, increase the efficiency of the maintenance of way 
organization? 

In order to save time, special tools and materials for these 
additional jobs would have to be kept on hand at all times on 
each section even though some of them would probably only 
be used on comparatively rare occasions. Although the allot- 
ments of tools and materials were small and restricted, their 
summation would certainly exceed the requirements of one 
or two special gangs at some central point. There would 
also be a greater chance of lost, misplaced, or misused tools 
and materials. 

A man accustomed to the use of a claw bar, spike maul, 
or wrench cannot turn his hand to the use of carpenters’ tools 
with any more readiness than a carpenter can turn from his 
own tools to those in use by the track department. Neither 
can a track foreman apply his mind to carpentry or signal 
work with the precision which he applies to his own class of 
work. Certain jobs might not present themselves as often as 
once in a year on an ordinary section. No man can do a piece 
of work with finished skill the first time it presents itself nor 
can he do it with real skill if it presents itself only after long 
intervals of time. The efficiency of a laborer depends upon 
his skill and skill is the result of experience—practice. 
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I have seen a statement that railway maintenance forces 
were less than 40 per cent efficient. 1 will not argue that this 
statement is inaccurate and I do not deny that the track forces 
contribute their share, at least, to this inefficiency. The dis- 
cussion of increased duties for section foremen is no doubt 
the result of an attempt to overcome this inefficiency, but 
why should we expect to increase the efficiency of the whole 
department of maintenance by requiring more diversified 
work of one branch of that department? A study of some 
of our highly efficient factory organizations would indicate 
that the fundamental idea is to keep certain men engaged at 
one definite class of work. 

Of course, in an organization like that of railway mainte- 
nance, where rather small units of the organization are main- 
tained not directly under the eye of a supervising official, the 
attempt to make the work too machine-like would be a failure. 
A study of work which is essentially manual in character can- 
not be the light of an exact because 
we have the human element, interest, to deal with. Track 
work properly conducted and in a state of evident progress 
is interesting, otherwise we would not be able to secure men 
to handle it and at the same time accept with a degree of 
cheerfulness the rigors of the occupation. 

I am convinced that the duties of section men are far too 
diversified now—too much energy dissipated in discontinuing 
one task to take up another. Their duties extend from menial 
tasks to important ones chargeable to other branches of the 
service. I agree that many of these things, under present 
conditions, must be performed by section men for the simple 
reason that no other provision is made to take care of them. 

I have in mind a district which terminated at the end of a 


considered in science 


bridge over which only a restricted car tonnage was permis- 


sible, causing many heavily loaded cars either to be trans- 
ferred or lightened. At another point were several mines at 
which cars were frequently damaged and had to be repaired 
—many times after they had been loaded. At another, a junc- 
tion point, there was some sort of an agreement or arrange- 
ment about interchange of 1. c. 1. shipments whereby much 
unloading and concentrating of freight was necessary. The 
three sections whose headquarters were at these points were 
very unsatisfactory to handle, because at irregular intervals 
the heavy work of freight handling was thrown upon the sec- 
tion men and, of course, had to be done regardless of track 
work. It was impossible to get any systematic “line up” on 
the work or to arrange any definite program. These sections 
were always short of men and I am satisfied that this outside 
work had a greater influence on this shortage than the small- 
ness of the wages which they received. Men engaged in any 
class of constructive or repair work, no matter what their 
nationality, intelligence, or education, must be able to see 
consistent progress in their essential work or they will not be 
interested. I believe everyone agrees that the cssential work 
of section men is track work. 

Engineers in charge of maintenance have usually figured 
that, by increasing the size of a gang at a point where outside 
work interfered, the same results in track work could be se- 
cured as by using a proportionately smaller gang engaged 
solely in track work. This idea is absolutely wrong. Work 
accumulates a certain momentum as it progresses. Every 
interruption or change of work dissipates this momentum— 
hence, loss of efficiency. 

I have observed a couple of roads where the section men 
were required to wash the windows, scrub the floors and clean 
the outhouses of local stations. I have observed another road 
where this was not the rule. I have noticed, in the latter 
case, that the agent took a little personal pride in keeping his 
windows clean; that he discouraged the loafers and tobacco 
spitters, and that he kept his outside toilets locked. With the 
exception of a~very few cases, I have never seen it to fail 
where section men could be called in to do odd jobs that they 
were imposed upon. 
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This new scheme of increased efficiency in maintenance js 
as much in error as many others for the reason that the idea 
is to accomplish the same results as formerly by the expendi- 
ture of less money. Present conditions require better track 
and the future will require still better and better track con- 
ditions. Why not aid the section foreman to increased eff- 
ciency and then encourage him by allowing him to see the 
results of his efforts? 

Although seasonal in character, section work submits to a 
fairly definite program and by arranging such a schedule 
better results can be secured as to quantity and quality of 
work obtained. Increased efficiency will be the result of a 
definite program, while diversified duties interfere with the 
carrying out of a definite program of work. 

As to the smaller repair jobs, aside from track work, which 
might be assigned to the section men, these could be better 
taken care of by special branches of the maintenance depart- 
ment if a definite program of repairs were carried-out and I 
have noticed that, where such a program obtains, the small 
apparent defects vary inversely as the perfection of the pro- 
gram. The “window-pane” illustration is not a fair one be- 
cause it refers to a fragile material and a condition of failure 
which is sudden and not of a progressive nature. Certainly 
no one would expect a local station to get along with a broken 
window for several months until the regular time in the pro- 
gram arrived to take care of it. In the proposed scheme, the 
idea would be to take care of such things as the loose hinge 
on the station door; the few decayed planks in the freight 
house platform; the-loose shingles on the roof of the pump 
house; the corroded or broken bond wires at some street 
crossing; a water accumulation in the pipe lines of the cross- 
ing gates; or the thousand and one things which go wrong 
but which do not arise in a second. The stitch in time idea 
is all right, but we should not allow our faith in it to de- 
generate into the belief that repairs should be made in the 
barest scratch of time necessary to avoid the failure of a 
device. 

Among men who have not handled track work directly the 
idea seems to prevail that the scheme of section work is for 
the foreman to find or to have pointed out to him something 
which needs attention and fix it, then go to some other point 
and do the same thing and so on. If this idea continues 
prevalent among the men who influence track work, section 
work will never be done with efficiency. Section work prop- 
erly conducted aims at the general prevailing condition. I 
am satisfied that the present day inefficiency is not due en- 
tirely to the class of labor employed. 

The position of section foreman is different 
other minor railway positions for the reason that when a man 
is made foreman in charge of a piece of track, his relationship 
to that piece of track borders on ownership. He may, at 
times, work for days or even weeks without conversing with 
his superior. Unlike other men he is free from intimate di- 
rections or regulations. If he is the right kind of a man and 
if he is not overwhelmed with a multitude of duties he takes 
a certain pride in the upkeep of the property turned over to 
him. On the other hand, if he has more duties than he can 
attend to properly, his attitude becomes that of a property- 
poor landlord. 

To increase efficiency in the maintenance of way depart- 
ment the various branches of the department should be im- 
proved. If we condense the section work into the most essen- 
tial things to be obtained, if we “programize” the work to 
take care of these essentials at the proper time, if the section 
men are allowed to carry out each part of their program with 
a minimum of outside interruptions and if the work be con- 
ducted so that the foreman and his men can see actual, post 
tive progress, the increased efficiency of the section gangs 
will prove that they do not need additional duties. Such a 
policy should have the support of the highest officials who 
influence maintenance work. 


from most 





Se 


General News Department 
H 


Fe er TT TU TLTLIIILLITLULLA LLU ULLULLLULLLULLULLLULLALLLUL LLU LLL LLU iLL LLL. ULLAL. LLnL LL LLL. c LuLu LLL LLL eLL LLU Le LLL. L LLU LLL LLL LLL Lo Lo LLL 


The Pennsylvania Railroad has received word from the Pan- 
ama-Pacific International Exposition at San Francisco that the 
company has been awarded the grand prize, the highest honor 
which could be conferred upon any railroad exhibiting. 


Southern Pacific passenger train No. 22, running from San 
Francisco to Los Angeles, was held up late on the night of June 
11, near Chatsworth, Cal., by two masked men who went through 
the last four cars and robbed a number of passengers. The rob- 
bers then stopped the .train and escaped. 


Miss Irma Pratt, a member of the graduating class of the 
St. Clairsville (Ohio) high school, who lives at Barton, and has 
traveled back and forth on the Baltimore & Ohio, 6 miles each 
day, reports that she did this for five years without ever miss- 
ing a day or a fractional part of a day of school, and without 
being tardy. 


The Magnolia cut-off of the Baltimore & Ohio, which was 
opened for traffic last December, has effected an average reduction 
of 2 hours and 5 minutes in the time of train crews over the east 
end of the Cumberland division. The Magnolia cut-off, shortening 
the main line about 6 miles and giving more favorable grades, 
was described in the Railway Age Gazette of April 30, 1915. 


The railroad department of the Young Men’s Christian Asso- 
ciation is establishing a railroad school in its recently completed 
college for the training of secretaries at Chicago. This course 
will be under the direction of leading railroad Y. M. C. A. secre- 
taries, with W. N. Northcott, executive secretary of the railroad 
associations of Chicago, as dean. The purpose of the course is 
to train men to become efficient secretaries of railroad branches. 
This department of the school will begin its work next October. 


For forty-five days the wreck train assigned to the east end 
of the Cumberland division of the Baltimore & Ohio was not 
called out in the territory between Cumberland and Brunswick, 
which embraces a distance of 102 miles of three-track and four- 
track railroad for a greater part of its length, and includes the 
Magnolia cut-off. This section of the Baltimore & Ohio is 
one of the busiest railroads in the United States. 





Railway Sanitation 


This is the title of a pamphlet which has been printed by the 
Baltimore & Ohio for circulation among employees in all de- 
partments of the service for the general benefit. It consists of 
five articles on the subject by Dr. E. M. Parlett, re-printed from 
the Baltimore & Ohio Employees’ Magazine. Dr. Parlett is a 
member of the General Safety Committee of the road. These 
essays include one dealing in detail with the canitation of con- 
struction camps, and another on typhoid fever and its conquest. 





Results of Safety-First Work on Norfolk & Western 


C. H. Blakemore, chairman of the safety commission of 
the Norfolk & Western, has issued a bulletin showing the 
decrease in injuries to employees during the 20 months end- 
ing December 31, 1914, since the safety movemient was in- 
augurated on this road. The improvement with relation to 
the number of employees is shown on a chart on which is 
plotted a line showing the number of injuries and a line 
showing the fluctuations in the pay roll. The total pay roll 
and the total number of injuries as of May, 1913, is taken 
as a base line for making comparisons, and with relation to 
this line from August, 1913 (the high point, with 463 acci- 
dents), to December, 1914, with 172 accidents, there was a 
decline of 70 per cent. From May, 1913, the lines showing 
pay roll and injuries gradually diverge and at the end of 
1913 the pay roll had declined 7 per cent, while accidents 
had gone down 25 per cent. At the end of 1914 the pay 
roll had declined to 17 per cent below the base line, while 
accidents had gone down 58 per cent, a further gain in acci- 
dent reduction of 41 per cent. When the safcty movement 
Was inaugurated one employee on the line was being injured 
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for each $3,600 of pay roll, For December, 1914, cne em- 
pioyee was injured for each $7,000 of pay roll. 


Economy in Distribution of Time-Tables 
[From New York Central Bulletin] 


It has probably never occurred to many agents how easy it is to 
throw away the company’s money in handfuls by a wasteful dis- 
tribution of time-tables. 

An agent in an up-state village sent in a requisition for 300 
copies form 1001, our General Folder, and 500 form 110, our 
Adirondack Division folder. We consulted our records and found 
that this station used about 5 form 1001 and 15 form 110 per 
month. As the first form costs about 1 cent a copy and the lat- 
ter % cent, this agent would have received $5.50 worth of time- 
tables, when 25 cents worth would have answered his purpose 
until the summer schedule becomes effective two months hence. 
At a larger station, 2,000 copies of form 1001 were ordered. We 
found that this agent had used but 500 of this form in the past 
seven months. Bearing in mind the summer change in time 150 
copies were ample to meet this requirement and that quantity 
was sent. If the full quantity requested had been shipped, he 
would have thrown away $18.50. 

You are probably saying that these cases are exceptional. 
Nothing of the kind. They are every-day occurrences. 

Stop and consider that the New York Central is supplying 
over 2,000 stations monthly with 25 different forms of time-tables, 
costing from 1 mill to 1 cent each in quantities ranging from 5 
to 5,000 copies. 

Order enough folders for one month only, 





Street Railway Strike in Chicago | 


The 14,000 motormen and conductors employed on the Chicago 
surface and elevated lines went on strike at midnight on Sun- 
day last, after the management of the companies had refused 
their demands for increases in pay and changes in working con- 
ditions. The three-year contract between the companies and 
the Amalgamated Association of Street and Electric Railway 
Employees of America expired on May 31, and negotiations on 
the new demands of the men have been in progress for some 
time. The employees for a long time refused to consider ar- 
bitration, and after the mayor of Chicago had held conferences 
with the officers of the union and of the companies in the effort 
to bring about an agreement, they proposed a plan of arbitration 
providing for a guarantee in advance of certain changes in work- 
ing conditions which the companies declared would amount to 
an increase in pay of over $1,000,000 a year, while other questions 
were to be submitted to a board of arbitration composed of one 
man selected by the union, one by the companies and a third to 
be selected from a list of five names proposed by the union. 
The companies declined to agree to this kind of an arbitration 
and proposed that each side should select an arbitrator and that 
the two thus selected should choose the third. The company 
agreed to ask for no reductions in pay. This proposition was 
declined by the union leaders. 

The surface lines made no attempt to run cars on Monday or 
Tuesday. The elevated lines ran a few trains on Monday with- 
out attempting to carry passengers, but on Tuesday attempted 
to give some service. As a result the steam railroads which 
normally bring in only a small percentage of the daily cur- 
rent of commuters, were confronted on Monday with an un- 
usual traffic problem, with only a few hours to prepare for 
it. The railroads that ordinarily operate suburban service 
put every available car into that service, lengthening the 
regular trains and putting on as many additional trains as 
they could handle; and railroads that do not ordinarily run 
suburban trains put on extras and carried as many people 
as they could. The Illinois Central, the Chicago & North West- 
ern and the Chicage, Rock Island & Pacific, which carry the 
bulk of the suburban passengers into and out of Chicago, were 
taxed to the limit of their capacity on Monday, but on Tuesday 
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had organized the service so that it was handled with less con- 
fusion. The ticket selling facilities proved entirely inadequate, 
and it was found necessary to install many emergency ticket 
booths; and the cars were so crowded that the conductors 
missed a large percentage of the fares. On some roads the 
schedules were practically abandoned and trains were run one after 
the other as fast as they could be made up, in many instances 
with passengers hanging onto the engines and the roofs of cars. 
Emergency stations were established at various points where 
trains ordinarily do not stop. While there was a great deal of 
crowding and delay the inconveniences were generally accepted 
by the public good naturedly. 

Many of the large stores and other business houses organized 
automobile or wagon service for their employees, and every 
available vehicle of any character was pressed into service to 
handle the crowds. 

On Wednesday morning the officers of the companies and the 
representatives of the strikers agreed to arbitration, the third 
arbitrator to be Mayor Thompson. 


MEETINGS AND CONVENTIONS 


The following list gives the names of secretaries, dates of next or regular 
meetings, and places of meeting of those associations which will meet during 
the next three months, The full list of meetings and conventions is pub- 
lished only in the first issue of the Ratlway Age Gazette for each month. 


AMERICAN ASSOCIATION OF DemuRRAGE OrFicers.—F. A. Pontious, 455 
Grand Central Station, Chicago. Next meeting, July 21, 1915, Mil- 
waukee, Wis. ' 

AMERICAN ASSOCIATION OF RAILROAD SUPERINTENDENTS.—E. H. Harman, 
Room 101, Union Station, St. Louis, Mo. Next meeting, August 
19-20, 1915, San Francisco, Cal. 

AMERICAN RatLtroap Master TINNERS, COPPERSMITHS AND PIPEFITTERS’ 
Association.—W. E. Jones, C. & N. W., 3814 Fulton St., Chicago. 
Annual meeting, July 13-16, 1915, Hotel Sherman, Chicago. 

American Rartway Toot Foremen’s AssociaTtion.—Owen D. Kinsey, Illi- 
nois Central, Chicago. Annual meeting, July 19-21, 1915, Hotel 
Sherman, Chicago. 

AMERICAN Society For TestinG MateriaLts.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. Annual meeting, June 22-26, 
1915, Hotel Traymore, Atlantic City, N. J. 

American Society or Civit ENGingers.—Chas. Warren Hunt, 220 W. 57th 
St., New York. Regular meetings, Ist and 3d Wednesday in month, 
except July and August, 220 W. 57th St., New York. 

American Society oF MecHanicaL EnGineEers.—Calvin W. Rice, 29 W. 
39th St., New York. Next spring meeting, June 22-25, 1915, Buffalo, 
N. Y. Annual meeting, December 7-10, 1915, New York. 

AssociaATION OF RatLway EvectricaL Encineers.—Jos. A. Andreucetti, C. & 
N. W., Room 411, C. & N Sta., Chicago. Semi-annual meeting 
with Master Car Builders’ and Master Mechanics’ Associations. An- 
nual meeting, October, 1915. 

ASSOCIATION OF RAILWay TELEGRAPH SUPERINTENDENTS.—P. W. Drew, Soo 
Line, 112 West Adams St., Chicago. Annual meeting, June 22-25, 
1915, Rochester, Y, 

ASSOCIATION OF TRANSPORTATION AND Car Accountinc OrFicers.—G. P. 
Conard, 75 Church St., New York. Next meeting, June 22-23, 


Niagara Falls, N. Y. 

Encineers’ Society oF Western Pennsytvania.—Elmer K. Hiles, 2511 
Oliver Bldg., Pittsburgh, Pa. Regular meetings, lst and 3d Tuesday 
of each month, Pittsburgh. 

Freicgut Craim Association.—Warren P. Taylor, Traffic Manager, R. F. 
& P., Richmond, Va. Annual meeting, June 16, 1915, Chicago. 
GENERAL SUPERINTENDENTS’ ASSOCIATION OF Cuicaco.—A. M. Hunter, 321 
Grand Central Station, Chicago. Regular meetings, Wednesday, pre- 
caging 3d Thursday in month, Room 1856, Transportation Bldg., 

hicago. 

INTERNATIONAL RatLway GENERAL ForEMEN’s AssocraTION.—Wm. Hall, 1126 

Broadway, Winona, Minn. Next convention, July 13-16, 1915, 
Sherman House, Chicago. 

INTERNATIONAL RarLroap Master BiacksMitHs’ AssociaTion.—A. L. Wood- 
worth, C. H. & D., Lima, Ohio. Annual meeting, August 17, 1915, 
Philadelphia, Pa. 

Nracara Frontrer Car Men’s Assocration.—E. N. Frankenberger, 623 Bris- 
bane Bidg., Buffalo, N. Y. soning, 3d Wednesday in month, New 
York Telephone Bldg., Buffalo, N. Y. 

Peoria Association oF RaiLroap OrFicers.—M. W, Rotchford, 410 Masonic 
Temple Bidg., Peoria, Ill. Regular meetings, 3d Thursday in month, 
Jefferson Hotel, Peoria. 

Rartroap Ciur or Kansas City.—Claude Manlove, 1008 Walnut St., Kansas 
City, Mo. Regular meetings, 3d Saturday in month, Kansas City. 

Rartway TELEGRAPH AND TELEPHONE AppLIANcCE AssociaTion.—G. A, Nel- 
son, 50 Church St., New York. Meetings with Association of Railway 
Tclegraph Superintendents. 

Sart Lake Transportation Crus.—R. E. Rowland, David Keith Bldg., Salt 
Lake City, Utah. Regular meetings, Ist Saturday of each month, 
Salt Lake City. 

SoutHern Association oF Car Service Orricers.—E. W. Sandwich, A. & 
W. P. R. R., Atlanta, Ga. Next meeting, July 15, 1915, Atlanta. 
Annual meeting, January, 1916. 

SoutHern & SOUTHWESTERN Rartway Crus.—A. J. Merrill, Grant Bldg., 
Atlanta, Ga. Regular meetings, 3d Thursday, January, March, May, 
July, September, November, 10 A. M., Piedmont Hotel, Atlanta. 

Totepo Transportation Cius.—Harry S. Fox, Toledo, Ohio. Regular 
meetings, Ist Saturday in month, Boody House, Toledo. 

TraFric Crus or Cuicaco.—W. H. Wharton, La Salle Hotel, Chicago. 

TraFric CLus or PittssurcH.—D.:'L. Wells, Genl. Agt., Erie R. R., 1924 
Oliver Bldg., Pittsburgh, Pa. Meetings bi-monthly, Pittsburgh. 
Annual meeting, 2d Monday in June. 

Tratn Dispatcuers’ Association or America.—J. F. Mackie, 7122 Stewart 
Ave., Chicago. Annual meeting, June 15, 1915, Minneapolis, Minn. 

TraNnsporTATION CLUB oF Detroit.—W. R. Hurley, Superintendent’s office, 

_C. R. R., Detroit, Mich. Meetings monthly, Normandie Hotel, 
Detroit. 


Society or Encrneers.—Frank W. Moore, 1111 Newhouse Bldg., 
Salt Lake City, Utah. Regular meetings, 3d Friday in month, ex- 
cept July and August, Salt Lake City. 
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William A. Colston, general solicitor of the Louisville & Nash- 
ville, addressed the Transportation Club of Louisville on June 8, 
advocating life terms and high salaries for railroad commission- 
ers, and restriction of appointments to men with at least eight 
years of experience in the railroad business. 


Members of the Traffic Club of Chicago made an inspection 
trip over the Chicago railway terminals on June 15 in a special 
train, leaving the LaSalle street station over the New York Cen- 
tral, going through the Union stock yards by the Chicago Junc- 
tion, through the Clearing yard by the Belt Railway of Chicago, 
then to Blue Island via the Indiana Harbor Belt for inspection 
of the Indiana Harbor Belt icing piant and returning to the 
Calumet district via Indiana Harbor, Ind. 


According to the Canal Record the earnings from tolls through 
the Panama Canal for the month of March were zreater than 
the cost of operation and maintenance of the canal by $137,509, 
This gain reduced the deficit for the fiscal year beginning on 
July 1, 1914, to $123,588, which represents a loss of 4.09 per 
cent on the total outlay, not counting anything for interest on 
the investment or depreciation of the plant. It is stated that 
the deficit was further reduced during the month of April. 


On the petition of the attorney general of Massachusetts, 
Judge Crosby in the Supreme Judicial Court of the state has 
issued a temporary injunction against the Boston & Maine and 
the New Haven railroads, restraining them from breaking a 
contract of 1912 whereby they agreed to absorb the switching 
charges on freight to and from the Commonwealth Pier in 
South Boston. The railroads had filed new rates, effective 
June 28, which added the switching charges to the straight 
Boston rates. 


Car Surpluses and Shortages 


The committee on relations between railroads of the Amer- 
ican Railway Association in presenting statistical statement num- 
ber 5, giving a summary of freight car surpluses and shortages 
for June 1, 1915, says: 

“The total surplus on June 1, 1915, was 295,295, comparing 
with a surplus of 292,269 on May 1, 1915, and 242,572 on June 1, 
1914. The surplus, as shown for May 1, includes figures re- 
ported since the issue of statistical statement number 4. 

“The increases in surplus over May 1, 1915, are chiefly in 
groups 3, 5 and 6 (central, north and southeast) and group 10 
(west) except coal cars. There is a decrease in the surplus of 
coal cars chiefly in groups 3 and 5.” 

The total car shortage on June 1, 1915, was 203, comparing 
with 966 on May 1, 1915, and 770 on June 1, 1914. The figures 
by classes are as follows: 

Classes Surplus Shortage 


123,436 55 
14,429 51 
105,852 73 
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51,578 24 


Other 


otal 295,295 203 


CLEANING Castincs.—In a leading article in the Electrical Re- 
view, dealing with lubrication troubles, it is stated that the dif- 
ficulty with new turbine and engine bearings is frequently at- 
tributable to the fact that manufacturers do not clean the cast- 
ings properly. Castings are never properly cleaned of sand, 
even externally, by the still common methods of brushing and 
coke rubbing, and in steam ports and passages it is hopeless to 
expect cleanliness from such antiquated methods. The most 
effective way for removing sand seems to be to pickle the cast- 
ings. First, they are roughly cleaned and fettled and then hosed 
with weak hydrochloric acid. When sand is present this spreads 
the acid by capillary attraction, and the result of a few hours of 
acid action is to remove all sand and to leave the surfaces clean 
and free from hard siliceous scale. Afterwards the castings are 
washed with warm water dosed with soda to neutralize any 
remaining acid. 
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Commission and Court News 








INTERSTATE COMMERCE COMMISSION 


The commission has issued another order, to take effect July 
15, requiring that station agents receiving tariffs must note on 
each the date on which it was received; and must also keep a 
record of the date that all tariffs and supplements are received; 
also the date posted. 

The Interstate Commerce Commission announces that after 
July 15 carriers must take care to make no. changes in rates 
which have been ordered continued because the commission de- 
cides to suspend and investigate proposed new rates. Until the 
suspension has expired the rates, practices, etc., which are con- 
tinued in effect by virtue of the suspension must not be changed 
in any particular. 


Mixed Carload Shipments of Lime, Cement, and Plaster from 

Interstate to Arkansas Points 
Investigation and Suspension Docket No, 554. 
Commissioner Hall. 


Opinion by 


Proposed withdrawal of tariff provision under which mixed 
carloads of lime, cement and plaster are shipped “from interstate 
to Arkansas points” found not to be justified. Tariff withdrawing 
the provision ordered to be canceled, and carriers required to 
name such provision by other tariffs, upon the basis of the highest 
rated commodity contained in the mixture. (341. C. C., 124.) 

Rates for Warming Potatoes Found Reasonable 

Albert Miller & Company v. Northern Opinion by 
Commissioner Hall: 

Upon complaints alleging that defendants’ rules and charges 
relating to the protection from cold of potatoes in transit are 
unreasonable and unjustly discriminatory: it is held that com- 
plainants have not shown themselves entitled to relief. Com- 
plaints dismissed. Rates 4 to 7 cents per 100 Ib. for heating cars 
held to be fair. (341. C. C., 154.) 


Erie Retains Chicago Water Craft 

Upon applications of the Chicago & Erie «nd the Erie to con- 
tinue their interest in and operation of certain tugboats, barges 
and other equipment used on the Chicago river; the commission, 
in an opinion by Chairman McChord, holds that the fact that the 
petitioners are parties to through all-rail route arrangements be- 
tween the points served by the water equipment here involved 
makes it possible for the petitioners to compete for traffic with 
such water equipment within the meaning of the act; but that 
the service by water is being operated in the interest of the pub- 
lic, and that a continuance thereof will neither exclude, prevent, 
nor reduce competition on the route by water under consideration. 
The tariffs of rates applicable via this water route must be filed 
in accordance with the provisions of the act. to become effective 


by July 15, 1915. 


Pacific. 


Rates on Sugar to Arizona 
Arizona Corporation Commission v. Aitchison, Topeka & 
Santa Fe et al. Opinion by Commissioner Damiels: 

The complaint attacks as unreasonable the rates on sugar and 
syrup in straight and mixed carloads from producing and re- 
fining points in California to all points in Arizona. Subsequent 
to the hearing the carriers published reduced rates on these 
commodities to many points of destination in the state. Except 
as to the rates to Phoenix and Prescott, the evidence does not 
show that the rates in effect, at the time of the hearing, on sugaf 
and syrup in straight carloads, minimum weight 36,000 1b., were 
unreasonable to a greater extent than the amounts of the re- 
ductions since made. Rates to Phoenix and Prescott ordered 
to be established for the future upon a basis of not more than » 
cents per 100 Ib. higher than the rates to the junction pots: 
No finding is made as to the rates on sugar and syrup im mixed 
carloads. (341. C. C.. 158.) 





June 18; 1915 


Ownership of San Francisco & Portland Steamship Company 


Opinion by Commissioner Clark: 

Upon application of the Oregon-Washington Railroad & Navi- 
gation Company for an extension of time beyond July 1, 1914, 
in which petitioner may continue to operate the San Francisco 
& Portland Steamship Company; it is held that a rail carrier 
does not necessarily have to reach a point in order to compete 
for traffic with water carriers that operate directly to that point, 
but such competition may exist by the rail carriers participating 
in joint rates. The O.-W. R. & N. does or may compete for 
trafic with the San Francisco & Portland Steamship Company 
within the meaning of the act. The operation of the steam- 
ships is in the interest of the public, and a continuance of such 
operation will neither exclude, prevent, nor reduce competition 
on the route by water. The application should be granted. All 
the rates and regulations of the steamship company covering 
traffic subject to the act moved by it in the operations considered 
herein must be filed with the commission and posted. (34 
E«<. C., 05.) 


Erie’s Boats on Lake Keuka 


Application of the Erie Railroad Company. Opinion by Chair- 
man McChord: 

Upon application of the Erie Railroad Company for authority 
to continue its interest in and operation of the Lake Keuka Navi- 
gation Company, it is held that the petitioner does not compete 
for traffic with the said Lake Keuka Navigation Company within 
the meaning of the act. The Erie Railroad owns the capital 
stock of the Erie Land & Improvement Company, which company 
in turn owns the capital stock of the Southern Tier Development 
Company, which company in turn owns the capital stock of the 
Lake Keuka Navigation Company, operating four boats serving 
the ports located on Lake Keuka, in the state of New York, 
which connect at Hammondsport with the Bath & Hammonds- 
port Railroad, a subsidiary of the petitioner, and at Penn Yan 
with the central division of the Pennsylvania Railroad and with 
the New York Central. The navigation company furnishes the 
only means of transportation for the people living in the territory 
served. It does not appear that the rails of the petitioner, or any 
of its subsidiaries, serve the ports located on Lake Keuka in 
common with its-.said boats, nor does the petitioner join in 
through rates with other carriers reaching said ports. (34 I. C. 
Ga 2iz.) 





Rates to Coffeyville and Independence 


Coffeyville Mercantile Company et al. v. Missouri, Kansas & 
Texas et al. Opinion by Commissioner Hall: 

Upon reargument, it is held, that no occasion has been shown 
for modifying the original report and order. This case, reported 
in 33 1. C. C., at page 122, was reopened upon motion of the de- 
fendants and argued May 19. Complainants are wholesale and 
jobbing merchants at Coffeyville and Independence, Kan, In 
the original report the commission found that in the jobbing 
business they are in competition with merchants at Chanute, 
Parsons, Pittsburg and Fort Scott, Kan., and Kansas City, Mo., 
and ordered reductions to equalize with rates to Chanute and 
Parsons, with certain differentials. The chief objection urged 
by defendants to the original report of the commission is that, 
as alleged by them, it practically disrupts the rate fabric estab- 
lished in pursuance of the commission’s decision in State of 
Kansas v. A. T. & S. F., 27 I. C. C., 673. But complainants have 
shown themselves entitled to relief, and such relief should not 
be denied simply because of the carriers’ apprehension regarding 
the possible consequences. The readjustment tentatively sug- 
gested by defendants is manifestly beyond the scope of the pres- 
ent proceeding. The illustrations used to show the possible 
tendency of our decision herein are interesting, but seem to as- 
sume that all rates in this territory will be readjusted upon a 
differential basis, such differentials, apparently, being computed 
upon the basis of ton-mile earnings. The reports of the com- 
mission do not warrant the assumption that it has adopted such 
a theory. Nothing presented at the argument shows the oc- 
casion for any modification of our report and order in this case. 
The order requiring the establishment of the rates prescribed on 
or before June 15, 1915, will be left undisturbed. 

Commissioner Daniels dissents. He says that the schedule 
of rates prescribed in this case is on the whole upon a basis 
lower than prescribed by the commission in State of Kansas v. 
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A. T. & S. F., 27 I. C. C,, 673, and below the scale of state pre- 
scribed rates in Missouri. While to some towns the rates re- 
duced in the original report in this case were unjustifiably higher 
than to other nearby points, there is not sufficient evidence to 
declare the condemned rates unreasonable per se. Commissioner 
Clements also dissents. (34 I. C. C., 231.) 


Southern Pacific Steamboats 


Application of the Southern Pacific and the Central Pacific. 
Opinion by Commissioner Clark: 

Upon application of the Southern Pacific Company and the Cen- 
tral Pacific Railway Company, under the provisions of section 
5 of the act to regulate commerce as amended by the Panama 
Canal act, for an extension of time beyond July 1, 1914, during 
which petitioner may continue to operate boats on the Sacra- 
mento river and connecting waters, it is held that the Southern 
Pacific does not compete for traffic with its boat line: that the 
operation of the boat line is in the interest of the public and of 
advantage to the convenience and commerce of the people; that 
its continued operation by petitioner will neither exclude, pre- 
vent, nor reduce competition on the route by water, and that the 
application should be granted. The rates and regulations of the 
boat line governing its operations considered herein must be 
filed as required by the act and the regulations of the com- 
mission. 

These boats engage principally in the handling of freight 
and passengers from and to the fruit and vegetable belt west 
of Sacramento, which, owing to topographical conditions, is, ex- 
cept to a very limited extent, inaccessible to any railroad line 
and is dependent almost entirely upon river service. There 
are six steamboats—the Apache, Modoc, Navajo, Fruto, Cherokee 
and Iroquois. . 

Fruit is shipped to Sacramento under local charges, consigned 
to various shipping firms and is there distributed through the 
medium of distributing organizations. It moves from Sacra- 
mento to eastern markets on new bills of lading, and there are 
no restrictions with respect to the outbound routing of ship- 
ments brought in by the boat line. In 1913, there were 149 
craft of various kinds operating on the Sacramento river ex- 
clusively, and 167 operating in part on the Sacramento river 
and partly on other rivers, making a total of 316 boats on the 
Sacramento river, of which petitioner operates 6. The same re- 
port shows that for the year ended December 31, 1912, 202,015 
passengers were carried by reporting lines, of which petitioner’s 
boats carried 117,000. During the calendar year ended Decem- 
ber 31, 1913, petitioner’s boats carried 81,421 passengers. The 
tonnage carried by the four principal transportation companies 
on the Sacramento river for 1912 was 477,292 tons, of which 
petitioner’s boats carried 109,097 tons, or a little less than one- 
fourth. There are several regular boat lines, also several ir- 
regular lines, in competition with that operated by petitioner. 


(@1.C. C, 174) 





Rates on Hay to Chicago 


Investigation and Suspension Docket No. 497. Opinion by 
Commissioner Hall. 


Supplements to the Lowrey tariff governing switching in the 
Chicago, [Il., switching district, by which the Wabash proposes 
to discontinue its absorption of switching charges in that district 
on hay in carloads, allowed to become effective. Orders of sus- 
pension vacated. 

The Lowrey tariff embodies an agreement between some 37 
issuing and participating carriers under which they switch car- 
load traffic, with some exceptions, to and from team tracks, in- 
dustrial! plants, warehouses, elevators and other points of destina- 
tion or origin within the Chicago switching district therein de- 
scribed upon the line-haul rate to Chicago, unless that rate aggre- 
gates less than $15 for the carload, in which case the carrier 
receiving the line haul into or out of the switching district ab- 
sorbs only so much of the switching charge of its connecting 
carricr as will leave it the same earning for that car as if it had 
received $15 for the line haul and paid the entire switching charge. 
More than 2,000 places in the Chicago switching district are 
designated by the carriers as points of origin and destination 
subject to the terms of this tariff. 

From the inception of the agreement each issuing carrier has 
excepted designated commodities. ‘Without enumerating these 
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it is sufficient to say that at the present time the exceptions made 
by the various carriers range from 2 to 16. The Wabash main- 
tains 4, viz., coal, coke, grain and livestock, and now proposes to 
add hay as a fifth. 

It alleges that the absorption by it of these switching charges 
on hay renders its transportation of that commodity to Chicago 
unremunerative. Records are shown of 77 shipments which 
originated at points in Missouri, Kansas, Oklahoma, Indiana and 
Ohio. The hauls averaged 267.6 miles, the rates ranged from 8 
to 26 cents per 100 lb. and the average loading was about 25,000 
lb. The total revenue received was $2,190, averaging $28 a car; 
and the total absorption paid was $676, averaging $8.79 a car, 
or about 31 per cent, leaving an average balance of $19.66 a car, 
which would yield average ton-mile earnings of 5.9 mills and car- 
mile earnings of 6.8 cents for the line haul. About 50 per cent 
of all hay transported to Chicago by the Wabash is there switched 
to points of delivery on the rails of other carriers. 

Hay is delivered from the team tracks of the Wabash at two 
points only in the switching district. ‘These are somewhat in- 
accessible, and consequently are not much frequented by pur- 
chasers of hay. For this reason it is difficult to sell hay from 
the team tracks of the Wabash in competition with that sold at 
points of delivery on other railroads, and hay sold at these points 
on the Wabash ordinarily brings from 50 cents to $1 less a ton 
than that sold at downtown team tracks on other lines. The 
commission merchants testify that, under the proposed supple- 
ments, shippers at points of origin on the Wabash will be at a 
disadvantage as compared with shippers on other lines in market- 
ing their hay in Chicago and will seek other markets, such as 
St. Louis, Detroit and Cleveland. 

The burden of proof of the reasonableness of rates increased 
after January 1, 1910, is upon the carriers, both as to the total 
or through charges and the separately established or separately 
stated charges which make up the total. And it is as much an 
increase of rate to give less service for the same amount as to 
charge a greater amount for the same service. 

In Board of Trade of Chicago v. A., T. & S. F., 29 1. C. C.,, 
438, it was held that the failure of five carriers to absorb the 
switching charges on grain delivered to Chicago industries off 
their lines, while absorbing such charges in the cases of other 
commodities, did not constitute unlawful discrimination, The 
proposed cancellation of absorption of switching charges on sand 
and gravel from points in Wisconsin and Illinois to Chicago, III, 
and points in Indiana within the Chicago switching district was 
found to be justified. Upon the whole proof presented the re- 
spondent has justified the cancellation of the absorption of 
switching charges proposed by the suspended supplements. The 
orders of suspension will accordingly be vacated. (34 I. C. C,, 
150.) 


STATE COMMISSIONS 


The Public Utility Commissioners of New Jersey have re- 
fused to authorize the Fidelity Land Company of Beach Haven 
Terrace to extend a street across the track of the Barnegat & 
Beach Haven Railroad, declaring that it is the policy of the 
state to authorize no more grade crossings of steam railroads 
except where there shall be shown to be great public necessity. 


The Texas Railroad Commission on June 1, resumed its hear- 
ing on the application of the railroads of Texas for a general 
advance in freight rates throughout the state. The case of the 
railroads was completed at the previous hearing, and this hear- 
ing was held to give shippers an opportunity to testify. Most 
of the shippers who testified last week said they were not op- 
posed to an increase in revenue for the Texas roads, provided 
the increase be effected by an equal distribution among the dif- 
ferent sections of the state, although some protested that the 
tariffs filed by the railroads would create discrimination against 
some sections. A series of resolutions was adopted by the ship- 
pers in attendance at the hearing that if it is the conclusion of 
the railroad commission that the present revenues are inadequate 
“then the measure of such inadequacy shall be justly apportioned 
over the entire state and on all classes of commodities where 
it can be consistently done upon some horizontal, or even per- 
centage basis of distribution.” Representatives of the railroads 
then presented a resolution endorsing this proposal and stating 
that the carriers would offer no objection to the plan, with the 
exception of a few items in the tariffs on which they wish to 
proceed with the hearing on the original plan. An agreement 
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on these resolutions would remove from the controversy 29 of 
37 subjects docketed for the hearing. 


No More Temporary Doors 

The New York State Public Service Commission, Second dis- 
trict, has refused to allow the railroads to cancel their regulation 
under which they supply temporary doors or bulkheads for freight 
cars. Tens of thousands of cars of potatoes and cabbages are 
annually shipped from western New York to the metropolitan 
markets and the practice of shipping apples and other perishable 
and semi-perishable produce is rapidly growing. Salt also comes 
under this regulation. 

In an opinion by Commissioner Frank Irvine the Commission 
discusses at length the mechanical, economic and legal phases 
of the case. The present regulations were put into effect by an 
order of the Commission in 1909. Commissioner Irvine says that 
the broad question involved is whether these doors and bulkheads 
appertain to the car, which the carrier under common law and 
statute must furnish, or to the proper packing of the commodity 
to be shipped, which it is the duty of the shipper to supply. He 
finds that under a Court of Appeals decision they belong to the car, 
Referring to the practice of some of the western roads in equip- 
ping cars with permanent bulkheads and inside rigging, Commis- 
sioner Irvine finds that where the shippers are required to fur- 
nish this equipment for large shipments it is a total loss to them, 
while the railroads can recover it and use it again at small cost. 
Distinguishing these tariffs from dunnage allowances and lumber 
stakes—which the shippers must pay for—the opinion says that the 
latter are for a particular class or classes of shipments and are 
governed by particular conditions, while the demand for the equip- 
ment involved in this case is for a large general and growing 
class. If these equipments encourage delay in unloading through 
the practice of consignees in selling directly from the car the 
proper remedy of the roads is in demurrage and track storage 
charges. As to the allegation that but ten per cent. of the produce 
shipments are wholly intrastate and that the continuance of the 
allowances would be discriminatory against the roads reaching 
New York through New Jersey and Pennsylvania, Commissioner 
Irvine says that these roads have heretofore met this condition 
and will continue to do so. He says that recent decisions of the 
Interstate Commerce Commission, while not involving the exact 
point here involved, make use of the same reasoning and arrive 
at substantially simiiar results. 


COURT NEWS 


The Supreme Court of the United States has affirmed the de- 
cision of the Supreme Court of Pennsylvania against the Penn- 
sylvania Railroad in the case of the Mitchel Coal & Coke Com- 
pany, of Cambria, which had secured a verdict of $20,000 against 
the railroad company for alleged unlawful discrimination in the 
allowance of rebates. 

The Supreme Court of the United States, taking a view con- 
trary to that of the Supreme Court of Minnesota has annulled 
an order of the Minnesota Railroad & Warehouse Commission 
directing the Great Northern to install at Bertha, Minn., a plat- 
form scale for weighing livestock. It is held that the order 
was both arbitrary and unreasonable. 


The New York State Court of Appeals, in a decision by Judge 
Hiscock, on a complaint by William R. Hearst, who resides on 
Riverside Drive, New York City, near the freight tracks of 
the New York Central Railroad, decides in substance that the 
smoke nuisance must be abated, and that the nuisances of notse 
due to switching of freight trains and offensive odors due to the 
practice of leaving cars of livestock standing a long time near 
residences, must be kept within reasonable bounds. The language 
of the opinion seems to indicate that Judge Hiscock intends 
not to condemn absolutely any of the practices of the road 
which were complained of; but only requires a high degree of 
care in avoiding excesses. 


The New York State Court of Appeals has decided in favor 
of the railroad company in the suit against the New York, New 
Haven & Hartford to enforce an order of the Public Service 
Commission, Second district, annulling an advance in suburban 
fares made in 1910, the decision being on substantially the same 
grounds as those set forth in the similar suit against the New ° 
York Central, the decision in which was reported last week, 
page 1261. 





June 18, 1915 


In both of these cases the counsel for the Public Service 
Commission contended that the Public Service Commissions law 
of 1907 aimed to forbid such a review of the Public Service 
Commission’s orders, as the orders in these cases were subjected 
to. Judge Cardozo dissented, in both the New York Central 
and the New Haven cases, but he wrote no opinion. 

During the pendency of the suit the railroad has collected the 
higher rates, but with each sale has given thhe passenger a con- 
ditional rebate check. These checks will now become wastepaper. 





Stipulation Against Riding in Car with Cattle 


A contract for the shipment of livestock, provided that the per- 
son in charge should remain in the caboose while the train was 
in motion, and that a failure to do so should be prima facie evi- 
dence of negligence. It also stipulated that the responsibility of 
caring for the stock should be upon the person in charge. It 
is held by the Missouri Supreme Court that the latter stipulation 
did not authorize or require the person in charge to ride in the 
car with the stock, so as to allow a recovery by his widow for 
his death in a derailment while so riding. Rawlings v. St. Louis 
& S. F. (Mo.), 175, S. W., 935. 





Crossing Accident—Contributory Negligence 


In an action for personal injuries to the plaintiff it appeared 
that she started to walk across the tracks at a crossing in the 
city. ‘Three tracks ran north and south; the one to the east 
being a storage track, the second a siding track, and that to the 
west a main single track. The plaintiff was familiar with the 
crossing, and testified that when she approached from the east 
there were coal cars standing on both the first and second tracks, 
close to the crossing on both sides, those on the second track 
being part of a train which had been separated; that before 
crossing each of these tracks she stopped, looked and listened, 
hut could not see in either direction on account of the cars; that 
she heard nothing, except the puffing of an engine at her right 
(north) ; that as she passed over the second crossing she stooped 
forward to look to the northward, when she was struck by the 
overhang of an engine or its tender which was backing from the 
south. The distance between the rails of the second and main 
tracks was 7 ft. The Circuit Court of Appeals, second circuit, 
on a second appeal, held that on the evidence the question of 
contributory negligence was for jury, and affrmed judgment for 
plaintiff. New York, S. & W. v. Thierer, C. C. A., 221, Fed. 571. 





Discharge of Railroad Employees—Proposed Legislation Criticized 
by Justices 


In reply to questions put by the Senate of Massachusetts in 
respect to a pending bill which wowd prohibit railroads from 
discharging an employee by reason of information touching his 
conduct until after he has been given an opportunity to make a 
statement in the presence of the person furnishing the informa- 
tion, the justices of the Supreme Judicial Court of that state are 
of opinion that the proposed statute would violate the fourteenth 
amendment, prohibiting the state from depriving any person of 
life, liberty, or property, without due process of law. The right 
to contract, or to purchase or sell labor is part of the “liberty” 
guaranteed thereby. It would also violate the Massachusetts 
constitutional guaranties of the right to acquire, possess and pro- 
tect property, which right includes the right to make reasonable 
contracts which will be under the protection of the law. 

They consider that the proposed statute, having no reference 
to the safety of the traveling public, and applying only to one 
kind of carrier, “imposes a burden on railroads from which all 
other common carriers and employers are free. It singles out 
railroad employees and confers on them immunities and advan- 
tages enjoyed by no others who work for individuals and cor- 
porations, in a particular which has no relation to the kind of 
employment engaged in by them. In both respects it tends to 
destroy equality. It creates of railroad employees a specially 
privileged class, and subjects railroads, as to a matter having no 
special relation to their business, as distinguished from other 
kinds of business, to obstacles and burdens from which other 
employers are free. There is strong ground for the conclusion 
that the selection of railroads as the sole object of severely 
criminal legislation as to a matter having no particular relation 
to the management of railroads would be arbitrary and hence 
unwarrantable under the Constitution.” In re Opinion of the 
Justices, 108 N. E., 807. 
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Railway Officers 





Executive, Financial, Legal and Accounting 


Charles A. Murray, assistant tax commissioner of the Northern 
Pacific, at Tacoma, Wash., has had his title changed to western 
tax attorney and commissioner. 


Julian M. Bamberger, vice-president of the Salt Lake & Ogden, 
has been elected president and general manager, with head- 
quarters at Salt Lake City, Utah, succeeding his father, Simon 
Bamberger, who resigned at the annual meeting. J. B. Bean, sec- 
retary and treasurer, was elected vice-president and treasurer, 
and E. J. Vail was elected secretary. 


Operating 


J. H. Nuelle, chief engineer of the New York, Ontario & West- 
ern, has been appointed also assistant general superintendent. 


Rk. W. Howard, general manager of the New Orleans Great 
Northern has resigned. The duties of general manager will be 
performed by W. E. Farris, third vice-president, with office at 
New Orleans, La. 


J. C. Tucker, whose appointment as assistant to the vice-presi- 
dent of the Erie, has previously been announced in these col- 
umns, began railway work in 1879 as a station helper on the 
Buffalo & Southwestern, 
now a part of the Erie. 
He became telegraph 
operator in 1880, and 
station agent in the fol- 
lowing year. In 1883 he 
was transferred to the 
division headquarters 
and after six months’ 
work there was ap- 
pointed train despatcher. 
In 1887 he was made 
trainmaster, and in 1890 
assistant trainmaster of 
the Buffalo division and 
branches of the Erie and 
of the Buffalo & South- 
western. The following 
year he was made train- 
master of that district. 
‘In May, 1901, Mr. Tucker 
was appointed  super- 
intendent of the Roches- 
ter division of the Erie, 
and in October of the 
following year superintendent of the New Jersey & New York, 
Greenwood Lake, Northern Railroad of New Jersey and branches, 
all of these being parts of the Erie. In May, 1903, he was ap- 
pointed assistant superintendent of the New York division of 
the Erie, and in December, 1904,, was made superintendent of the 
Alleghany division, and the following year had his authority ex- 
tended over the Bradford division, He was transferred as super- 
intendent to the Rochester division in 1907, and was made gen- 
eral inspector of transportation of the Erie on June 1, 1907. The 
following year he was made special representative on the general 
manager’s staff and was appointed assistant to the general man- 
ager in January, 1914. 





J. C. Tucker 


A. A. Iams, whose appointment as superintendent of the Wells- 
ton-Delphos division of the Cincinnati, Hamilton & Dayton, with 
headquarters at Dayton, Ohio, has been noted in these columns, 
was born on January 31, 1874, at Englewood, Ohio, and received 
a common and high school education at that place. He entered 
railway service on December 15, 1890, with the Cincinnati, Ham- 
ilton & Dayton as yard clerk and operator at Dayton, Ohio, and 
has been with that company ever since. In 1898, he was made 
train despatcher at Wellston, Ohio, which position he held until 
1905, when he was made chief train despatcher at the same place. 
In 1912, he was appointed trainmaster at Dayton, Ohio, from 
which position he is now promoted. 
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J. M. Cameron, whose appointment as general superintendent 
of the Alberta division of the Canadian Pacific, with head- 
quarters at Calgary, Alta., has been announced, was born in 
December, 1867, and en- 
tered railway service in 
August, 1883, with the 
Canadian Pacific. He 
started as wiper, and 
was later made pump- 
man. He then went into 
the operating department 
as brakeman, from which 
position he resigned in 
1888 to go with the 
Northern Pacific. In 
1900, he re-entered the 
service of the Canadian 
Pacific as brakeman, and 
was soon made _ con- 
ductor, and later train- 
master at Nelson, B. C. 
He was then appointed 
superintendent at Moose 
Jaw and Medicine Hat, 
and on January 1, 1915, 
was appointed assistant 
general superintendent of 
the British Columbia di- 
vision, trom which position he is now promoted. 


J. M. Cameron 


John Charles Hagerty, who has been appointed general agent 
of the Baltimore & Ohio Southwestern, with headquarters at 
Cincinnati, Ohio, was born on May 4, 1854, at Cincinnati, Ohio. 
He entered railway serv- 
ice in 1869 with the Ohio 
& Mississippi as water 
boy, and in 1870, he 
worked as track laborer. 
He was promoted to 
foreman in 1872, and was 
employed as a_ switch- 
man in 1874. Later in 
the same year he became 
a telegraph operator, 
having studied  teleg- 
raphy at night, and in 
January, 1883, he was 
made train despatcher. 
He left railway service 
for a while, being en- 
gaged in newspaper work 
until March 9, 1893, when 
he was made chief des- 
patcher of the Baltimore 
& Ohio Southwestern, 
which had absorbed the 
Ohio & Mississippi. On Gites 
January 1, 1900, he was 
appointed trainmaster, and in October, 1904, was appointed 
superintendent of the Indiana division, with headquarters at 
Seymour, Ind., from which position he is‘ now promoted. 


Traffic 


Alfred J. Ball has been appointed to the new position of east- 
ern superintendent of the Empire Line of the Pennsylvania Rail- 
road, with office at Philadelphia, Pa. 


D. M. Bowman, assistant general passenger agent of the 
Cleveland, Cincinnati, Chicago & St. Louis, has been appointed 
general passenger agent, with office at Cincinnati, succeeding H. 
J. Rhein, resigned. 


J. G. Smith, chief clerk in the general passenger office of 
the Missouri, Kansas & Texas of Texas, has been appointed 
general baggage agent, with headquarters at Dallas, Tex., suc- 
ceeding W. A. Kellond, who has been transferred to Parsons, 
ae as general baggage agent of the Missouri, Kansas & 

exas. 


George M. Ball, manager of the Empire Line of the Pennsyl- 
vania Railroad, is to retire‘on June 30, under the pension regu- 
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lations. The management of the Empire Line will be thereafter 
vested in the freight traffic manager. George M. Ball was born 
in Philadelphia in 1845. He began railroad work in 1868 with 
the Empire Transportation Company, and was made eastern 
superintendent of the company at Williamsport, Pa., in 1871, and 
was made manager of the Empire Line in 1881. . 


Engineering and Rolling Stock 


Roy W. Bond, superintendent of shops of the Boston & Maine 
at Concord, N. H., has been appointed general mechanical shop 
inspector, with office at Boston, Mass. Mr. Bond will report to 
the superintendent of motive power. 


G. E. Sisco, whose appointment.as master mechanic of the 
Toledo and Marietta divisions of the Central system of the 
Pennsylvania Lines West, has already been announced in these 
columns, began railway work in June, 1901, at the Fort Wayne 
shops of the Pennsylvania, Fort Wayne, Ind. At the end of the 
summer he returned to Johns Hopkins University, graduating in 
1902, and again went to the Fort Wayne shops, this time as 
special apprentice. He was made foreman in 1906, and in Sep- 
tember of the same year was transferred as foreman to the 
Allegheny shops. In June, 1910, he was appointed assistant 
master mechanic at the Allegheny shops. In January, 1912, he 
was made assistant engineer of motive power of the South- 
western system of the Pennsylvania Lines, with office at Colum- 
bus, Ohio, holding this position until his appointment as master 
mechanic. 

W. H. Keller, whose appointment as master mechanic of the 
Baltimore & Ohio Southwestern at Cincinnati, Ohio, has already 
been announced in these columns, began railroad work on the 
Baltimore & Ohio as engine wiper in 1886. In the following 
year he became machinist apprentice on the Baltimore & Ohio at 
Keyser, W. Va., serving four years. He served as machinist at 
Keyser, at Cumberland, Md., and Grafton, W. Va., from 1891 to 
1897. In that year he was appointed foreman at Jayenn, W. Va., 
and was later foreman at Wiston, W. Va., general foreman at 
Fairmont, W. Va., and later general foreman at Storrs. In 1912 
he was transferred as general foreman from Storrs to Flora, Ill, 
and in 1914 was appointed division foreman of the Cincinnati, 
Hamilton & Dayton at Dayton, Ohio. In April, 1914, he was 
made acting master mechanic of the Cincinnati, Hamilton & 
Dayton at Indianapolis, and in February, 1915, was made as- 
sistant master mechanic at Cincinnati, which position he held 
when appointed master mechanic for the Indianapolis division 
of the Baltimore & Ohio. 


H. R. Carpenter, whose appointment as assistant chief engi- 
neer of the Missouri Pacific-Iron Mountain System, with head- 
quarters at St. Louis, Mo., has been announced, was graduated 
from the engineering course of Yale University in 1883. He 
entered railway service in 1884, working as rodman in the en- 
gineering department of the Union Pacific, and remained with 
that company for seven years, the last three of which he was 
in charge of location and construction work in the west. In 
1891 he entered the service of the Denver & Rio Grande, and 
was engineer in charge of work in Colorado, New Mexico and 
Utah for four years. He left railway service at this time and 
went into private practice in Colorado for a period of four years. 
He then re-entered railway service and for the next four years 
was chief engineer of the Colorado Springs & Cripple Creek Dis- 
irict Railway. He again went into private practice in Colorado 
for two years. In February, 1905, he, was appointed assistant en- 
gineer of the Missouri Pacific-Iron Mountain System, in which 
capacity he worked for seven years. In 1912 he was appointed 
engineer of maintenance of way, with headquarters at St. Louis, 
Mo., and remained in that position until his recent promotion. 


OBITUARY 


Oliver Snyder, division superintendent of the Gulf, Colorado & 
Santa Fe, at Cleburne, Tex., died on June 6, in that city at the 
age of 45 years. 


Charles Howard, formerly purchasing agent of the Chicago & 
North Western, died in Chicago, on June 13, at the age of 77 


years. Mr. Hayward was born on October 15, 1837, ents 
railway service in 1879 with the Chicago-& North Western, an 
was purchasing agent for many years. 
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LOCOMOTIVE BUILDING 


Tue Cuicaco Great WesTERN has ordered 5 switching en- 
gines from the Baldwin Locomotive Works. 


THe SouTHERN Raitway has ordered 2 Mikado type loco- 
motives from the Baldwin Locomotive Works. 


Tue Rep River & Gur has ordered one ten-wheel type loco- 
motive from the Baldwin Locomotive Works. 


Tue Lima Locomotive CorPoRATION has received an order for 
eight Mikado locomotives from the Denver & Salt Lake. 


THe WaccAmMAw LumsBer Company, Chevy Chase, Md., has 
ordered one Prairie type locomotive from the Baldwin Loco- 
motive Works. 


THe Batpwin Locomotive Company has received an order 
from the Russian government for 250 locomotives for shipment 
within six months. The total price is said to be about $6,000,000. 


THE RussIAN GOVERNMENT, it is understood, has in addition 
to the order for 250 locomotives from the Baldwin Locomotive 
Works ordered 100 locomotives from the American Locomotive 
Company and 50 locomotives from the Canadian Locomotive 
Corporation. 


CAR BUILDING 


THe QuaAnau, AcME & Paciric is making inquiries for 25 
40-ton box cars. 


THe Norrotk & SovuTHERN has ordered 24 ballast cars and 
one parlor car from the American Car & Foundry Company. 


Tue Cuicaco, Rock Istanp & Paciric receivers will apply to 
the court for permission to buy 4,000 freight cars, and will ask 
the court to rule on the method of financing this purchase. 


It is understood that the Russian government has closed con- 
tracts for 22,000 cars as follows: 2,000 from the American Car 
& Foundry Company; 7,000 from the Pressed Steel Car Com- 
pany; 3,000 from the Canadian Car & Foundry Company; 2,000 
from the Eastern Car Company of Canada, and 8,000 from the 
Seattle Car Company. 


SIGNALING 


The New York, New Haven & Hartford has authorized an ex- 
penditure of $600,000 for the installation of automatic block sig- 
nals on its line, four-track, from Stamford, Conn., westward to 
the New York Central connections at Woodlawn, New York City. 
twenty miles. The controlled manual block system is now in use 
on this part of the road. 


No Names MENTIONED.—The New York Central Passenger 
Bulletin (L. F. Vosburgh, G. P. A.) has the following note con- 
cerning tickets for children: “We urge our ticket agents and 
doormen to be particular to see that the parents or guardians 
traveling with children between five and twelve years of age 
purchase half-fare tickets, and those over twelve full-fare tickets. 
We won’t mention any names, but some agents and doormen 
‘pass the buck’ to the conductors, and leave to the latter the neces- 
Sity of explaining the rules and making cash collections on the 
train. This is a bad thing to do, as it opens the way for em- 
barrassment on the part of the conductor and passenger, which, 
in the interests of all concerned, should be avoided. This hint 
as to the exercise of greater care on the part of ticket agents 
and doormen, who should whenever necessary tactfully call at- 
tention to the ticket requirements, will, we feel sure, have the 
desired result.” 


The Robinson Connector Company, of Washington, D. C., 
is about to move its main office to 187 Church street, New 
Haven, Conn., where the works of the company are located. 


Joseph Battle has been appointed district sales manager, with 
office at Denver and territory including New Mexico, Colorado, 
Wyoming and the western portion of Nebraska, of the Terry 
Steam Turbine Company, Hartford, Conn. 


J. B. Evans, engineer of sales installations of the General Rail- 
way Signal Company of Canada, Ltd., Montreal, Quebec, has 
left that company to become general manager of the National 
Concrete Machinery Company, Madison, Wis. 


The Industrial Works, Bay City, Mich. have discontinued 
their Pittsburgh office. They now have agencies in New York; 
St. Louis, Mo.; Birmingham, Ala.; Montreal, Canada; San 
Francisco, Cal.; Los Angeles, Cal., and Seattle, Wash. 


Willis C. Squire & Co., recently sold and delivered three auto- 
matic track inspectors to the Chicago Great Western. This 
road has had one of these inspectors in service on its lines for 
the past four years, and additional machines are required in 
order that track records can be made up for all divisions of the 
road. 


Charles E. Chinnock, formerly vice-president and general man- 
ager of the Edison United Manufacturing Company, New York, 
died at his home in Brooklyn on June 12, at the age of seventy. 
Mr. Chinnock was at one time chief electrician of the Metropolitan 
Telephone Company, predecessor of the New York Telephone 
Company. 


TRADE PUBLICATIONS 


Gas AND GASOLENE ENGINES.—The Chicago Pneumatic Tool 
Company has issued a booklet describing its class A. G. “Giant” 
gas and gasolene engines. The book illustrates these engines in 
six sizes ranging in horsepower from 16 to 130. 


Air Compressors.—Ingersoll-Rand Company has recently is- 
sued a well illustrated pamphlet descriptive of the Ingersoll- 
Rogler steam driven single stage straight line air compressors. 
The illustrations show details of the machines in sections. 


Locomotive CRANES AND GRAB Buckets.—The Orton & Stein- 
brenner Company, Chicago, has recently issued its catalog No. 
11, describing in detail the different types of cranes and grab 
buckets, and illustrating them in a wide variety of uses. Con- 
siderable data is also given regarding the capacities of various 
types of cranes under different conditions. 


Tractors.—The Knox Motors Associates, Springfield, Mass., 
have just published a 16-page, well illustrated booklet setting 
forth the principles which apply in the hauling of heavy loads 
by tractors. There is also a very well illustrated discussion of 
the Knox tractor from the engineer’s point of view and a brief 
set of specifications of the Knox model 35 tractor. 





ELIMINATING GERMAN SHAREHOLDERS.— The directors of 
Pintsch’s Patent Lighting Company, Ltd., an English company, 
regarding it as essential to eliminate from the company the only 
remaining connection, viz., the holding by German shareholders 
of a portion of the capital, have decided upon voluntary liquida- 
tion, and a resolution giving effect to that decision has been 
passed by the shareholders. The necessary permission to form 
a new company has been obtained. This new company will be 
registered under the name of the Patent Lighting Company, 
Ltd., and will consist entirely of shareholders of British na- 
tionality, the direction, management and staff being entirely Brit- 
ish, as was the case in the old company. The new company will 
take over the assets of the old company, which include all the 
patent rights, and will carry on its business without intermission, 
all goods supplied being of British manufacture—Ratlway Ga- 
zette. 
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BayFiELp TRANSFER RaiLway.—This company contemplates ex- 
tending its line to Cornucopia, Herbster and Port Wing, Wis., 
along the south shore of Lake Superior, with Superior, Wis., as 
the ultimate western terminal. H. C. Hale, Bayfield, Wis., is 
secretary and general manager. 


Ittrinois CENTRAL.—This company has started its track eleva- 
tion work between One Hundred and One Hundred and Eleventh 
streets, at Chicago, Ill. The paving and sewer contract has 
been awarded to the Contracting and Material Company, Chi- 
cago, and the general concrete contract was awarded to John J. 
O’Heron & Co., of Chicago. The contract for the slabs has been 
awarded to the C. F. Massey Co., Chicago. 


NorTHERN Paciric.—This company will lay track on a grade 
that was constructed last year south of Beach, N. D., a distance 
of 2614 miles. 


——— 


RAILWAY STRUCTURES 


ALBUQUERQUE, N. M.—The Atchison, Topeka & Santa Fe is 
installing an 800-ton Fairbanks, Morse & Company mechanical 
coal chute at a cost of $20,500. It has also purchased two 
locomotive cranes for use at this point. 


AMARILLO, TEx.—See Wellington, Kan. 


BLooMFIELD, INp.—The Illinois Central will build a_ bridge 
over the White river near Bloomfield, Ind. It will be built of 
52-ft. deck plate girder spans, which are now being taken from 
viaducts in the Hyde Park district of Chicago. It will also 
have a concrete pile trestle at each end. The masonry contract 
has been awarded to the Widell Construction Company of Min- 
nesota, and the rest of the work will be done by company’s own 
forces. 


Deminc, N. M.—The Atchison, Topeka & Santa Fe is en- 
larging its fruit icing plant at this place at a cost of about 
$3,500. 

Florence, Kan.—The Atchison, Topeka & Santa Fe is install- 
ing a Fairbanks, Morse & Company mechanical coal chute at 
this place at a cost of $18,500. It is also making some changes 
in the yard and laying some additional track which will cost about 


$33,000. 


NoNCONNAH, TENN.—The Illinois Central’ - will build some 
wooden car repair shop buildings at this place. The estimated 
cost of these new repair shops is about $150,000. Detail plans 
have not yet been prepared. 


PHILADELPHIA, Pa.—An officer writes that the, Pennsylvania 
Railroad will increase the storage capacity of the grain elevator 
at Girard Point. The elevator, which was finished one year 
ago, has a capacity of 1,100,000 bushels, and it is planned to 
build additional bins to hold 1,000,000 bushels. ; 


Prescott, Ariz.—The. Atchison, Topeka & Santa Fe is con- 
structing a seven-stall brick engine house at this place. The work 
has been begun, . 


St. Paut, Minn.—In addition to the 250-ft. counter-balanced 
swing span of the Chicago, St. Paul, Minneapolis & Omaha 
bridge, noted in the Railway Age Gazette; June 11, there are 
one 70-ft., six 80-ft., one 90-ft. and one 100-ft. deck plate girder 
spans requiring a total of 1,150 tons of steel. The contract for 
fabricating the girder spans was awarded to the Chicago Bridge 
& Iron Works, Chicago, Ill., and for the sub-structure was 
awarded to Guthrie & Company, St. Paul, Minn. A total of 
2,774 cu. yd. of concrete, 45,696 ft. B. M. of timber, and 6,384 
lineal ft. of piling are required. The total estimated cost is 
$225,000. 


WELLINGTON, Kan.—The Atchison, Topeka & Santa Fe is in- 
stalling 100-ft. turntables at this point and at Amarillo, Tex. 
The cost of each is about $13,000. 


ALABAMA & Mississipp1.—This company has leased the Pascogoula 
Moss Point Northern. The Pascagoula Moss Point Northern 
runs from Pascagoula to Evanston, 42 miles. The Alabama & 
Mississippi runs from Vinerga Bend, Ala., to Leaksville, Miss., 
17 miles. 


Cuicaco, Rock Istanp & Paciric—The Wall Street Journal 
says in regard to the petition which N. L. Amster has made 
to intervene in the Chicago, Rock Island & Pacific receiver- 
ship that: “Judge Carpenter did not formally deny the pe- 
tition of N. L. Amster to intervene in the Rock Island re- 
ceivership, but strongly intimated that he would.” 


CINCINNATI, HAMILTON & Dayton.—The plan for the reorganiza- 
tion of the Cincinnati, Indianapolis & Western, which company 
is controlled by the Cincinnati, Hamilton & Dayton, has been 
approved by the bond holders’ committee, of which William A. 
Read is chairman. The plan provides for a new company to 
have $12,000,000 first mortgage, 5 per cent 50 year bonds; $7,- 
500,000 non-accumulative preferred stock and $7,500,000 common 
stock. The cash requirements are estimated at $4,053,200. 


GRAND TRUNK.—This company has sold in London, with the 
permission of the British government $12,500,000 five-year 51% 
per cent bonds at 99. 


Missouri, Kansas & Texas.—E. R. Tinker, Jr., vice-president of 
the Chase National Bank, New York, has been elected a direc- 
tor of the Missouri, Kansas & Texas, succeeding George W. 
Davison, vice-president of the Central Trust Company, resigned. 


Missouri, OKLAHOMA & GuLr.—It is reported that this company 
has made a trackage agreement for twenty-five years with the 
Houston & Texas Central and St. Louis Southwestern, which 
will give it an entrance into Fort Worth from Denison, Tex. 


New York, New Haven & Hartrorp.—Judge William H. Hunt in 
the United States District Court has handed down the ruling 
that John L. Billard, who was under indictment for violation 
of tne Sherman Anti-Trust Law in connection with the trans- 
fer of the Boston & Maine stock to the Billard Company, can- 
not be compelled to stand trial because he is entitled to im- 
munity because of. his testimony taken at Washington in the 
Interstate Commerce Commission’s investigation of the New 
York, New Haven & Hartford case. 


St. Louris SouTHWESTERN.—See Missouri, Oklahoma & Gulf. 


Tue Houston & Texas CENTRAL.—See Missouri, Oklahoma & 
Gulf. ; 


Tue Future or THE Betcian Raitways.—A great deal of at- 
tention has lately been given to plans for the rebuilding of Bel- 
gium.- So. far there has been little talk of the future of the 
3elgian railways, a matter which will also have to be taken in 
hand. The Belgians themselves destroyed points and signals and 
bridges as much as possible in order to render the lines useless 
to the Germans. It is improbable that much further damage 
has been done. since the.German occupation, but it may be taken 
for granted that when the German army is forced to evacuate 
Belgium, it will inflict as much. destruction as possible, out of 
vindictiveness, as well as for the purely strategic reasons that 
always cause a retreating army to cut the lines of communica: 
tion at its rear. In addition, the, aggregate financial loss due to 
the destruction and looting of locomotives and rolling stock must 
amount to a very large sum. As Belgium's industrial and com- 
mercial revival will depend on the existence of adequate means 
of transport, it is obvious that an appreciable proportion of such 
war indemnity as Germany is made to pay will have to be de- 
voted to the restoration of the Belgian railway system. In- 
cidentally, it would be a very practical form of indemnity if 
Germany were made to surrender locomotives and rolling stock 
of an equivalent value and amount to those looted and destroyed 
during the war.—Railway Gazette. 





